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itis only within the last. few years that science has rendered it 
cticable, and the development of traffic profitable, to convey 
sengers between certain places for two hours continuously at an 
wenage speed of forty-five miles an hour. We have, however, arrived 
it that stage of progress. Trains run daily between London and 
oer, by the South-Eastern Railway, a distance of 88 miles, in 
1 and 55 minutes ; from Chester to Holyhead, 84 miles, in 
+ and 7 minutes; from London to Rugby, 822 miles, in 

ourand 50 minutes; from London to Swindon, 774 miles, in 
hour and a-half ; and from London to Peterborough, 76} miles, 


01 how and 37 minutes. We may also go any evening from — 


8 to Manchester, 1963 miles, in 5 hours; or any day from 
ay to Edinburgh, 3994 miles, in 10 hours and 30 minutes ; or 
is — to Inverness, 6044 miles, in 18 hours and 5 minutes. 
tan oubtedly perform these and other journeys in a most luxurious 
Baa ri compared with the road travelling of former days, or of the 
aie y. First-class passengers sit on soft cushions, second-class 
a Sometimes on harder ones, and third-class passengers are 
bit ther ways provided with seats and sheltered from the weather. 
inconveniences still to be overcome, and many improve- 
"lad effected. Fixed periods of stoppage at suitable intervals, 
minutes extra at certain stopping stations would, with the 
rey ae be a great boon to ladies and children, to the 
be stations infirm. The refreshments to be obtained at most of 
me are a disgrace to the country. Better means of sleeping 
2k 


= 
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might casily be afforded on long night journeys. The insertion of 
little vulcanized india-rubber between the bodies and the framiy i 
the carriages would render talking less laborious, reading less difficult 


and writing quite possible, in day journeys. Many broken legs and § 
severe contusions would be avoided if pads were more commonly added § 


to the edges of the seats in sccond and third class carriages; and life 


and limb are often sacrificed when stronger carriages, with a greater’ 


proportion of break-power in the trains, would save them. The 
carriage lamps, from being ill-constructed, out of repair, or badly 
trimmed, often burn dimly or go out altogether. Improvements in 
the construction and maintenance of the permanent. way and the 
rolling-stock ; locking apparatus at junctions, which render it impos. 
sible for the signalman to make such a mistake in working his points 
and signals as shall lead to a collision ; safety tyres, which cannot fy 
from the wheels or cause an accident when fracture occurs,—have been, 


or are being, less rapidly adopted than might be expected from the | 


great advantages that they afford. And we are still, in this year of 
grace 1865, without any means of circulation or of passenger commt- 
nication in the trains. 


A two hours’ run without a stoppage is, when all goes smoothly, § 


a charming mode of passing over cighty or ninety miles of ground; 
and a private compartment for the journey is convenient for a family, 


pleasant for a bride and bridegroom, and may be suitable to the dese | 


for seclusion which is supposed to be inherent in the English character 
The cellular principle, also, has unfortunately grown up with the 


railway system, and become a fixed institution, with the usual hold | 


certain prejudices. By means of two doors to each compartment the 
readiest means of ingress and egress are afforded on either side at the 
stations, or, when the doors are unlocked, in cases of emergency 
But the means of retirement for necessary purposes, or of obtammg 
refreshments on the journey, are wanting; and when 4 camiy 
becomes disabled, or when a lunatic, a drunkard, or a villain forms 
one of the party, or even when a nervous traveller is left alone with 
one of the opposite sex, the pleasure of the journey becomes ¢ 
into discomfort, terror, danger, or worse. The advantages of “— 
compartments and isolated carriages are principally on the side of the 
railway companies, while the comparative privacy 1s dearly = 
by the passengers; and there is no doubt that the strong fee gs 
which have been lately expressed are only lying dormant until some 
new case, attended by startling results, calls them forth aga, a 
brings public attention and public discussion once more to bear up? 
the subject. 
As it frequently happens, the case in connection with whic le 
necessity for passenger communication has been most nary i 
insisted upon, is not only not the strongest that can be urged, ill 
really not an instance at all in which such communication ve 
have been useful. Mr. Briggs was evidently stunned at sig - 
unexpected blow. His murder, robbery, and ejection rap a 
riage, and the escape of the murderer, were all completed w! 


. . -4 it for 
short a time as to negative the idea of resistance, OF opportum'y 
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iy employment of any means of communication that might have been 
i his disposal. Mr. Briggs was travelling, too, on a line on which 
fp stations were unusually frequent, and by a train which was due to 
dip every few minutes. Just as it 18 impossible to prevent @ man 
nm striking or even garotting another in the street, or froin shooting 
bm behind a hedge, if he be so minded, and if his intentions be not 
bum, so also no facility for communication which could practically 
yaforded would provide against a sudden attack by one railway 
eager upon an unsuspecting and perhaps sleeping vis-a-vis ; and 
tvould further be difficult to provide for the stoppage of a train, 
yu asignal of distress being given, more rapidly than this parti- 
ait tain was actually stopped in its ordinary course after the 
uner, It is a question whether even the deterrent influence of a 
tly means of communication, which would be very powerful to 
ment outrage in many cases, would have had any effect on so daring 
al determined a villain as Miller. On the other hand, it was the 
atuinty of isolation for a sufficient, though a very short period, that 
wie Miller’s project feasible, and his escape comparatively casy ; 
while, if there had been free circulation through the train, with pub- 
lcty or supervision in the interior of the carriages, he would not 
ve contemplated the commission of such a deed. 
But murder, and other deeds of lust or violence, have a command 
newspaper space, and therefore, we must suppose, a morbid interest 
ithe public, which is out of proportion to their real significance ; 
ulit is not surprising that the murder of Mr. Briggs should have 
useized upon to illustrate a real want, which was much and deeply 
tin preference to other and more apposite instances. Passenger 
‘munication is more required in cases of accidents to trains, and 
‘culation to prevent offences against individuals. But the circum- 
‘unees of railway accidents are not, excepting where death ensues, 
tought to light before any public tribunal; and the official reports 
Uvhich they are detailed .are only presented to Parliament after 
interest for the general public. All serious: 
nl e other hand, become immediately the subject of judicial 
gation, The evidence in connection with them is placed fully 
o the public, and they are more readily described and under- 


“raps alarming cases of accidents to trains that have happened 
Wn fe 0 time, are those in which disabled carriages, or carriages 
leas oh been dragged along at high speed for considerable dis- 
te Wikoet passengers or their luggage were left behind on the 
servants of the company being aware that anything 
vthin the 1 nd of the numerous offences that have been reported 
¢ most jen ast year or two, one of the most striking, perhaps, if not 
Hemale — as regards our present subject, was that im which 
nt of ae Senger was driven by the fear of insult or assault to jump 


itside 7 carriage in which she was riding, and to hold on to the 


Will not ; 1, a In motion, at the imminent risk of her life. Space 
Witline of + of the enumeration of many cases, but we may give an 


WO accidents, on which reports were presented to Parlia- 
2Rn2 
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ment in June last,* and which are quite sufficient to show the risk 
incurred. 

On the 21st March last, Sir Charles Fox was travelling with 
brother engineer on the Great Western Railway, by the South Wal 
train which joins the 12.50 a.m. express from Bristol to London 
Swindon, when he was awoke at 4 past 3 o’clock in the morning, near 
Goring, by the fracture of the tyre of a wheel over which he was 


him in chorus, but in vain. One of the guards who rode in the carri 


next behind the tender, knew nothing of what had happened until he | 


afterwards heard the break-whistle from the engine; but a second 


guard, in the fifth carriage, and a third guard in the seventh and last | 


carriage, both felt a shock in running over something which fell upon 
the rails; and they endeavoured in vain to attract the attention of the 
engine-driver, by their hand-lamps, and by suddenly applying and 
releasing their breaks, without themselves hearing the shouting of the 
passengers. The engine-driver thought the train went a little heavily 
through the Pangbourne cutting, but he attributed it to the wind, 
which was strong, and he advanced his reversing lever “another 
notch.” Looking round afterwards to see why his train was so heavy, 
he observed nothing wrong with, it, and was orly induced to pull wp 
by the red light of one of the guards. But the train ran upwards 
six miles and a quarter before it was brought to a stand, and even then 
it. was a mere chance that the engine-driver’s attention was obtainel. 
The passengers were quite powerless, and the guards themselves were 


making signals without result for a considerable period, during which | 


much risk was incurred. 
On the 24th of the same month, Mr. William Baker, the Engineer. 
in-Chief of the London and North-Western Railway, was travelling 
from Leamington to London, by the 7.25 p.m. train from Birminghau, 
on the same railway. The train was composed, on leaving Reading 
of an engine and tender, a break-van, a composite carriage, 4 = 
class carriage, and a third-class (break) carriage. Mr. Baker sat Wi 


Mrs. Baker, and: Mr. Berkeley, a Fellow of Trinity College, Oxford : 
in a first-class compartment, second of five, in the composite carmiiy’ | 


behind the leading van, while Mr. Ransford, of Chancery Lane, was 
travelling with three other passengers in the last compartment. ee 
after they left Reading, and a little before 10 P.M., one of the 

gave way, and the carriage began to jump violently. The passengels; 


much alarmed, waved hats, rugs, coats, and handkerchiefs, swung ™ | 


door backwards and forwards, shouted, and did all they could toa \ 
attention; and Mr. Ransford even shook his handkerchief, as ; 
expressed it, frantically in a signalman’s face ; but neither the ae 
driver, nor the guards, of whom there were two, nor the sign wrong 
whom there were a considerable number, perceived anything ot the 
with the train, until the carriage left the rails on 4 cope 
entrance to the Paddington Station, and ran with some vi0len® "e 


tte 
the edge of the arrival platform. In making signals to attract 8 


* Accidents on Railways, January to April, part ii., 1869. 


tting, 
The passengers in the other compartments of the carriage shouted vi : 
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io, Mr. Bakor and Mr, Ransford struck their hands against an 
jtraction at the side of the line, which turned out afterwards to be 
:siqnal-post, and received severe contusions, the former breaking a 
vn in his arm, and the latter his thub. The train was a short one, 
vith a guard at each end of it, but it travelled for about thirty-four 
niles at fifty or sixty miles an hour after the fracture of the axle, 
rthout the servants of the company having an idea that anything was 
mog, It appears that the passengers were shouting or making 
inils from the near side, while the guards looked out from and the 
sitchmen were most of them standing on the off-side. The feelings 
ithe passengers may be best described in the words of Mr. Baker :— 
‘We thus had upwards of half-an-hour of awful suspense, during which 
ine we expected every moment to be dashed to pieces; and I may 
ili, that I most seriously regretted the absence of any means of com- 
uuication with the guard, so that he might stop the train and release 
wftom our perilous position.” 

A passenger so situated is nothing more nor less than a modern 
lhzeppa,—quite as helpless, though his limbs be free,—riding farther 
wi faster, though on a more level route,—and just as liable to be 
‘lished to pieces,” though under a carriage roof,—as his ancient 
Inutype; the only difference between them being that the wild 
lune Was only supposed to carry one, while the steam-horse will 
‘ommodate any number of victians. | 

Ou neighbours on the Continent are not without similar troubles, 
Swill be seen by the following account, which is one of several, by 


bi Baron de Janzé,* of an accident which occurred on the route from | 


ls country to Paris, in the same month of the present year, as the 
Ww cases related above :—‘ Le 1 mars dernier, sur la ligne du Nord, 
d 4 loin de la station de Boves, un bandage de roue de lavant- 
laure voiture d’un train se brise: les deux roues de derriere 
_ les rails, et 500 métres plus loin; arrachées au wagon auquel 
"a elles sont jetées sous la derniére voiture, 
: alnsi que le fourgon placé derriére elle. Plusieurs voyageurs 
tng rT ou contusionnés, et l'un d’eux, qui avait le bras casse, est 
a dy aide de cordes, par la portitre de la voiture renvers¢ée sur 
continue sa route sans se douter qu il a perdu un 
at toueg ourgon, sans s‘apercevoir que la voiture qui a perdu ses 
derriére est trainée sur ses ressorts avec dhorribles 
tu bois bi court a chaque instant risque d’étre renversée. Ce nest 
ths ee plus loin qu'il s’'arréte ct constate que, par bonheur, 
~ voiture ne contient pas de voyageurs.” 

and the = have had their murders also, of Heppi and Poinsot, 
franche ern. Englishman whose corpse was found near the Ville- 
Anil 1864 . on the Mediterranean line, at 5 A.M. on the 30th 
uderer 4. set against that of Mr. Briggs; and M. Poinsots 

“ppears to have obtained access to the compartment in 
* Ae 


be dents de Chemins de Fe 
t Janaé, puté, Paris, J 865. Fer, par J. Bisson, publiés ct annotes par le Baron 


| 
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which his victim was riding, as well as to have escaped from it, alon 

the footboards. The following, also related by the Baron de Tanah 
is, on the other hand, a singular instance of the advantage of bei 
able to use the footboards in the absence of a better means of cir- 
culation :——“ I] y a quelques jours (16 aoit, 1863), au moment oi |e 
train-poste, arrivé & Evreux a 11 heures du soir, allait repartir, un 
individu d’assez mauvaise tournure ¢tait monté dans un compartiment 
de premicre classe ou se trouvait une jeune dame avee wm ante 
voyageur. Le train venait a peine de se remettre en marche, lorsque 
Vintrus, s‘approchant de la dame, voulut se porter sur elle d des actes 
de violence, malgré Vintervention du tiers, témoin de cette sedne et 
trop faible pour Pempécher d’accomplir son odieux dessein. 

“Fort heureusement, les cris pouss(s par la victime de cette 
odicuse tentative, ct par son défenseur, furent entendus des voyagews 
qui se trouvaient dans le wagon voisin. Le sicur Roussel ouvrit ha 
porticre, et vint, en longeant les marchepieds, jusqu’au compartiment 
ou la dame, presque & bout de forces, luttait contre son agresseur, Y 
penctrant aussitot, ce libérateur, qui parait doué dune énergie 
d'une force peu communcs, parvint, non sans peine, A terrasser le 


quidam, cause de ce scandale. Aidé du monsicur et de la dame, illu | 


attacha les picds ct les mains avec des mouchoirs, et c'est dans cet 
état que le coupable a été amené a Conches et remis entre les mans 
de la gendarmerie.” 
These instances of the dangers of isolation, must, however, sulle, 
and we will next proceed to consider how they can best be avoided: 
In America they do not exist, simply because there is free 
culation through all the carriages of a train. Publicity and the 
means of escape are thus both afforded as safeguards against offence, 
and a cord running under the roof throughout cach train, provides 
ready means of giving warning to the engine-driver Im case 
accident. 
In Switzerland and parts of Germany, the same system of cil 
culation through the carriages is in force, and without some of the 
disadvantages experienced in America, inasmuch as the earnages ™® 
separated into compartments of different classes, and the doors 
between them will open freely, for instance, from the 1st to the 2nd, 
but not without a key from the 2nd to the Ist class. The conducteu 
is thus in frequent communication with the passengers, he sees thea 
tickets while the train is in progress, and he has them all, as 16 welt 
under his eye. 
In Belgium generally, and in France partially, as any one 0 
who travels to Paris by the Chemin-de-fer du Nord, the ver 
internal, has led to the adoption of external circulation, thoug 
without risk and loss of life. It was calculated in +° bin pe 
contréleur lost his life every year in Belgium by erat pe 
ambulating the footsteps, besides those who were imjute ee 
there are ten times as many miles now open in this country 


at that time open in Belgium, we should probably, sul a otk : 


carry out the same system, lose ten guards a year Kile 
injured, 


1860, that one 


were | 
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Bat there are other reasons why it would be impossible, without 
snsive alterations, to carry out such a system gencrally on British 


simys. The ordinary width of the carriages is 7 4”, projecting 
- B19’ and they are constructed on many lines up to widths of 8 or 
¢ Wi wa 9 fect, projecting 1' 6” or 2’ on each side of the rail. The 
Q dance between the two lines of rails is 4’ 83” or 5 feet on some of 
t jp older lines, and 6 fect on modern lines; and the maximum 
e istance between the rails and the side-works varies on different lines. 
e ty take an instance, the minimum distance between the outer rails 
$ WM olthe side-walls on the London and North-Western Railway is in 


te following tunnels 
Up side. Down side. 


e Ft. In. Ft. In. 
8 Beechwood Tunnel (near Coventry) . . . 2 38 2 3} 

Primrose Hill Tunnel. 2 8 2 ‘5 


But allowing 2’ 4” in the clear as the minimum space in which a 
muctor should be allowed to pass between the outside of a carriage 
i Mg Ma standing work at the side of the line, there would then be 
+ Ma “ured, for a carriage 7’ 4” wide, 3’ 6”; for one 8’ wide, 3’ 10”; 
3 By Wor one 9 fect wide, 4’ 4”, between the outer rail and such stand- 
ug work, And the dimensions above given are, as will be secn, 
, ae (ue msufficient to provide such spaces, there being only nine inches 
liven the up sides of the two former tunnels and those of a 

. By wmge 8 feet wide, and only 1’ 3” in the case of a carriage 7’ 4”. . 
¢ Be Ue, to allow of the passage of a guard. 


e The Regulations of the Railway Clearing House contain a very 
a Bet guide to the minimum dimensions. of the works, in the table 
f My “ving the maximum dimensions of a carriage or wagon load which 


nll travel safely over the different lines in the country. It will be 


» # “il here to extract the particulars for a few of the princip 
Ways 


re 


Is 
d, Width of | Height in | Height at 
Load. Centre. Side, 
and Branches . 10 0. 14 O 10 9 
end Branches 9 3 10 3 
of Broad Gauge 15 0O ll 8 
arrow or Mixed Gauge 9 15 0O ll 8 
gs 9 112 9 | 12 0 
le “ord, Monmouth, Usk 
Wenlock and Severn Junction 1198 
ferem Valle and Wolverhampton. . | 118 6 
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Great Western (continued) :— 
Teabary and Bewdley; . . . « 9 0 13 0 6 v0 
© 6 6 | In 
Worcester and Hereford . 8 6 | 13 0 {Il 6 
London and North-Western :— | 
Main Line and Branches 90/138 3/107 
Wapping Tunnel, Liverpool . ‘ 810 |12 2/180 
Waterloo Tunnel, Liverpool . 90/13 7 a 
Chester and Holyhead . . - 0 | BU de 
Lancaster and Carlisle . . | 8 3 {13 3 
Shropshire Union ‘except Coalport Branch) . | 9 0 | 18 6 | Il 
Ditto Coalport Branch 913 | 13 6 | 1010 d 
South Staffordshire . + | 89 
_ Warrington and Stockport 9 0 6 
North British and Branches ‘except as under, . . § 0 |12 0/1 0 
Burntisland to Perth . -9 0 113 6 4 
Dundee and all Branches . piece 0 4 
Bridge at bottom of Pittencrief incline . 90,897 
Carlisle and Silloth Bay . . . . | 13 6718-0 
North-Eastern (except as under) 9 6/18 ols | 
Marsh Lane (Leeds) Station 
Newcastle and Carlisle Section . | 8 6 19 6 
Stockton and Darlington Section. . . 8 4/13 
Scottish Centraland Branches . 8 8 | 13 
— 


This subject has also been investigated in France. 7 — 
sioners who were appointed after the murder of M. Pagar | 
report upon the secc~‘ty of passengers in railway trains, +1 foot lo 
report of the 12th April, 1861 :—“ Le contréle de 
reconnaitre, sera, quoi qu’on fasse, toujours accompagne © | og of 
péril. Le prescrire d'une maniére absolu sur toutes les resp 
tous les points, ce serait pour l’admuinistration assumer ies gel 
sabilité de graves accidents et jouer un role facheux aupres sous an 
des compagnies. Indépendamment de cette 
vu que, dans un grand nombre d’ouvrages, il faudrait ! a ne 
ment en rétrécissant Ventrevoic, mais que ce rétréec 

ouvait dépasser certaines limites.” to 9/9", and 
The in France vary in width from 8’ 6 
the intermediate space between the rails and the = French Com 
in the majority of cases, though sometimes less. ‘e b in the cet 
missioners considered that the width of a door, or 2 te 
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sald be sufficient for the passage of a conérdleur ; and they come to 
ie following conclusions :— 

“|. Le controle de route est partout impossible du céité de 
rl Le contrile de route n’est possible sur l’accotement qu’avec 
we distance de 1m. 30 (4 ft. 3 in.) entre l'axe du rail extérieur et les 

is @ouvrages et objets de toute nature placés sur le flanc de la 
wie, Cette distance de lm. 30 peut d’ailleurs n’étre considérée qu’a 
in, 20 au-dessus du rail (hauteur de lar¢te inférieure d'une porticre 
averte); mais elle doit en revanche régner encore a 2m. 70 (hauteur 
islaréte supérieure de la dite porti¢re) au dessus de ce méme rail.” 

And they recommend that “ Les compagnies devraient organiser 
ar toutes les voitures composant les trains de voyageurs un syst¢me 
 marchepieds et de mains courantes horizontales, qui permette, 
vit aux agents mémes du train, soit. & des contrdleurs spéciaux, de 


wreourir toute la longeur du convoi du cété des accotements du - 


chemin. Les mains courantes pourront ¢tre interrompucs devant 


ls portiéres; mais elles deborderont, ainsi que les marchepieds, les _ 


ix extrémités de la voiture & 25 centimétres au moins de largeur.” 

The general commission on French railways, which was appointed 
a the 5th November, 1861, and reported in 1863, stated their own 
tauclusions as follows :— 

“3, Que toutes les fois que la composition des trains ne s'y 
pposera pas, la communication entre les gardes freins et le mécani- 
aa devra étre rendue obligatoire ; qu’il n’y a pas lieu de faire de 
ue, en ce qui touche la communication entre les voyageurs ct les 
ments du train.” | 

This question of circulation in trains has, indeed, formed a constant 


abject of invention and discussion for many years. The Commissioners 


i Tuilways issued a circular in October, 1851, pointing out how desir- 
ble it was that “the power of travelling along trains whilst in motion 
wld be given to the guards and scrvants of the Company ;” and 
‘vel of the English Companies having expressed their willingness 
W adopt the Belgian arrangement, the consent of the Post Master 
General was obtained to the addition of steps to the post-office 
vehicles, with a view to its being generally carried out. In 1852 a 
"1 mmittee was appointed by a minute of General Managers at the 
hes House, to consider a proposal from the Board of Trade to 
» v6 footboards of the carriages as a means of communication on 
outside of trains, This sub-committce drew up a list of queries, 
“culated them amongst all the railway companies in the kingdom. 
leon replies from thirty-five companies, from which it 
* wep that there were twenty-three companies on whose lines 
nidges, tunnels, or other permanent structures rendered it 
U8 to pass along the side of a train in motion; there were 
ition Whose station-platforms would have required alter- 
@ footboards of the carriages had been lengthened ; and all 
se were in the habit of running cattle-trucks or goods- 
& greater or less extent with their passenger-trains. All 


but 
two stated that no accident had occurred which might have been 


and 
94" 
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thus prevented, and that they considered the power of pags; alon 
the footboards would lead to rash exposure on the part of the vihlie 
All but five thought that if passengers were able to move from 
lower to a higher class of carriage, they would be likely to take advan. 
tage of this means of defrauding the companies, All but one thought 
the system would afford facilities for robbery and assault upon passen- 
gers, and especially on females travelling alone. Four companies had 
employed the system for general purposes, and two especially for the 
collection of tickets, but one had discontinued it from apprehension 
of danger, and another after an accident ; and a third did not consider 
that it had been attended with benefit or the reverse. All but three 
thought that the disadvantages of its adoption would preponderate, 

The sub-committee came finally to the conclusion,— 

“That there arc several railways, tlie dimensions of whose per- 
manent structures would prevent the plan from being generally 
adopted, without which it would be inoperative; that the expense of 
the alteration (which they estimated at 165,855/.) would be out of all 
proportion to the benefit that would be derived from it, that it would 
expose the public to great danger and to robbery, and the companies 
to fraud ; and that, therefore, it is not desirable to adopt it.” 

The above apprehensions as to damage to the public were actually 
realized by the murder of M. Poinsot already referred to; and the 
difticulties of external communication have since increased, and con 
tinue to increase, in consequence of the carriages being frequently 
constructed of extra width, | 

It is, indeed, evident, that altcrations so extensive as to be hardly 
practicable, would be required in the rolling stock and works on | 
many of the railways, including most of the through lines, in order 
to provide at the present time for external circulation, And if the 
necessary alterations were made, by widening the works and lessemng 
the width of the carriages, by adding convenient handrails and foot 
steps to all the vehicles used in passenger-trains ; and, perhaps by 
covering this outside gallery with a framing of bars or network, e 
has been frequently proposed, the resulting system would still ro 
open to the serious objections which have already been Pp nd 
referred to; and the more secure the means of circulation the grealet 
in one respect, would be the disadvantages attending it. It wo th 
impossible to confine the use of the footboards, or of an oul 
gallery, exclusively to the servants of the company. Comp! 
would be made of strange passengers finding entrance to the ra 
after the starting of the trains, similar to, but more frequen é J 
those which have already appeared of their crawling from um ahi 
seats. External circulation has not the advantage of pues ack 01 
in the case of internal circulation exercises so wholesome & pea 
certain passengers, as well as on the servants of iw she forme 
Card-sharpers and others travelling for plunder, would fin “sui 
convenient, if they happened to start in a compartment + isin 
their purposes; and, in fact, they would be enabled to ba roy; of i 
carriages, while the train was in motion, In scarch of sal | 
would, at all events, require several guards 1 a long trail, | 
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long ie look-out, to prevent them from doing so. N either male nor 
bie. tile passengers would go to sleep with the same degree of con- 
mM sine in the “limited mails” or other night trains, if they were 
van- isle to receive unwelcome visitors of any class, without supervision 
ught parts of the journey. 
ise. It would appear, therefore, that as a general rule external circula- 
had im is in this country neither® practicable nor desirable, and that it 
the wulld be particularly unsuited to those long journeys on which pro- 
sion txtion 18 most required, But it is quite otherwise with internal 
sider dilation, which, on the other hand, would afford many advantages. 
hree The American system could not, of course, be adopted without modifi- 
e. cio, The sub-committee of the Clearing House which reported on 
eth March, 1853, stated on this point :—“ 23. And as regards the 

per- Anerican arrangement, it 18 obvious that it is so opposed to the social 
- hibits of the English, and would interfere so much with the privacy 
they now enjoy, that these considerations, apart 
be others nearly as important, would forbid its adoption in this 
e a And the sub-committee which reported on the 25th of 

es ich last, state“ 11. As to the suggestion that the English com- 
juues should adopt carriages built upon the American plan, which 
rv og es internal communication from one part of the train to the 
hes of a central passage, the sub-comunittee is satisfied that 
ir abits of English travellers would not tolerate any such system. 
auy — the enormous outlay which would be involved in a recon- 
| of stock of the different companics to secure doubtful 
a “e ge, the delays which would arise in the loading and unloading 

ites or the great railways of Eng ticularly i 
oe tape ays of England, particularly in the metro- 
fe . or at other great centres of population, would be productive of 
i J ous evils, Any person who has travelled upon railways where — 
* a are in use must have observed the great loss of time 
upon the means of lcaving and entering them 
r i _ ed to the doorway at each end, instead of taking place by 
oh “ lumerous doorways parallel to the platform, as in the ordi- 

of seem to go too far in saying that the 
travellers would not tolerate any such system.” 
ide dics ip Bes neither English nor any other travellers have much 
way travelling. Their habits are to a great extent 
— Cow cad They are compelled to avail themselves of the 
han, : provided by the railway companies, and are frequently 


Obliged 
“the teins ree that which they would not willingly put up with. 
passenger is only exceeded in patience and forbearance 


hich by the ra’ 
| ® railway shareholder, and we make bold to say that both would © 


ay. A fil Sliena to acquiesce in any system that may be proved upon 
met mis no ee to be the best for his own and the general good. 
dito ould not reason why a means of passing through the trains 


combined with the separation of classes, and even 


rent ‘Oupartm 
Parthents ‘di 
it side doors ‘on eae doorways, as well as with a certain number 
3 ol thy to any sexig cilitating ingress and cgress, so as to avoid extra 
us extent at the stations. The Swiss carriages, for 
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instance, have all the advantages of internal circulation, without the 


drawbacks of the American cars; and, indeed, carriages to fulfil this 


condition may easily be constructed in great variety of dimensions, 


fittings, and doorways, so as to be suited to every description of trate 
on different lines in this country. The only real disadvantage—to 
which the sub-committee have not referred—would be ag the | 


old carriages, that the number of passengers that could be conveyed 
with equal comfort, or in proportion to dead weight in each vehicle 
would be somewhat diminished. But little or no loss in these respects 
need occur in carriages specially constructed. 

It would certainly take time, and be an expensive process, to 
re-arrange the internal fittings of the carriages now in use; and the 
system would be imperfect as long as any carriage with separate com- 
partinents were allowed to run. But, looking to the requirements of 
future years, in the course of which the traffic of the country will, we 
hope, increase at least as heretofore,—still longer journeys will mow 
frequently be performed without stopping,—and passengers will b 
furnished at moderate charges with all that they require in the trains, 
and will not be obliged to leave them during a journey,—it would 
appear that the system of internal circulation, now much required, 
will eventually become indispensable. And this remedy is, therefore, 
one which should be kept in view, and for which preparation should 
be made, not only for the good of our own, but still more for the sake 
of the next generation. It would be no hardship on railway compames 
but for their future good, and the best method of attaining this object 
if it were to be provided by legislative enactment that no passenger 
carriages should hereafter be constructed for railway purposes without 
the means of internal circulation, and that all existing carriages should 
be so far altered within a certain number of years as to fulfil the same 


conditions. We should then, within say five or ten years, have @ coml- | 


plete means of internal circulation in all passenger trains; wen 
more the subject is considered, the more it becomes evident that 
is a most important, if not the principal, desideratum. ba 
In the meantime, as a means of partial publicity, glass has 
inserted experimentally in different shapes—either fixed, or to opel 
and shut—in the partitions of some of the carriages on SV : 
lines. The French Commissioncrs who reported in 1861 we 1“ 
want of a better, much in favour of this expedient. They sta Y 
“La glace dormante placée & la partie supérieure des — 
sur une moindre échelle, quelques-uns des avantages de la = a 
cation entre compartiments. Elle peut, dans certains 
utile secours aux voyageurs, inspirer une crainte salutaire ‘ vl ot 
intentionnés, et constituer, en tout cas, un épouvantail 
moral, Elle ne porte aucune atteinte ni i la commosite, m 


er | 
A en masql 
pendance des voyageurs, qui seront toujours 4 méme d | 


Youverture, s’ils le jugent & propos. Elle peut, ailleurs, ni les 
avec une tris faible dépense. Elle ne laisse en 
paroles des voyageurs, ni les courants d’air, nl la fumee ae Particle 
“En conséquence, nous pensons que, par V’application 
12 de Yordonnance du 15 novembre, 1846, on peut donner 
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© wblique, une satisfaction aussi peu dispendieuse, et inviter les com- 
installer immediatement, dans toutes les cloisons, une ou 
§ BF jarghces dormantes, ayant un minimum 0 m. 10 de haut, sur 0 m. 
. 5 de large, placees immédiatement au-dessous des filets & menus 

et pouvant ¢tre recouvertes de chaque cété par une piece 
itofe mobile.” And in reference to their proposals that the companies 
‘fusent invitées i pratiquer dans le délai de six mois, dans les comparti- 
wats de premicre et de deuxiéme classe, des ouvertures fermées par 
me glice transparente et placécs au-dessus des filets 4 bagages ;” and 
uta means of communication between the guard and the enginc- 
iriver should be obligatory ‘ toutes les fois que la composition des 
ne s'y Opposerait pas,’—M. de Janzé remarks, ‘‘ Ces demandes 
dient modestes, et le sénat, comme le corps législatif, ont chaque 
ane appelé l’attention du Gouvernement sur la nécessité de donner 
atifaction aux légitimés exigences du public. 

“Cependant les compartiments sont encore aujourd’hui ce qu ils 
duient il y a cing ans, ou des cabinets particuliers, ou des cellules 
uitelassés, étouffant les cris de douleur et d’agonie.” 

But, in truth, the transparency of the partition affords no remedy 
tall for the worst evil—the isolation of the carriages. These 
ywtions of glass only afford a more or less perfect means of sceing 
nto an adjoining compartment ; and they are rendered useless, either 
lyacurtain drawn across them, or for a whole carriage composed of 


lie compartments, when the centre compartment happens to be - 


tupty. They might possibly afford some deterrent protection against 
; iy wilt or outrage, but they would be of no use in case of accident. 
4 They would be least agreeable to passengers in long journeys, where 
. jitection is most called for, and would afford no means in general of 

iincting attention from the servants of the company. Even if glass 
Wwe similarly inserted in the ends of the carriages, and poles were 
; ended to attract attention by rapping from one to another, a 
‘e'ge Compartment, or an empty carriage, or a truck, might still 

®means of cutting off communication. 

i¢ hext requirement, cither with or without a system of circula- 
i; 8a ready means of calling the attention of the servants of the 
‘et i any case of necessity. One difficulty which presents 
yt first sight, and which has been put forward by the French 
es and felt strongly by the sub-committee of the Clearing 
oh 8 in effect that communication without circulation is compara- 
ite useless, ; The French Commission say, for instance, “ Mais une 
2 rr du! na pas été assez faite, et qui domine évidemment toute 
| ey *, Cest quavant de donner au voyageur le moyen d’appeler 
fe Agents du train, il faut d’abord donner & ces agents le moyen 
auprées du voyageur, car on ne peut raisonnablement 
quon arréte le train au premier signal ¢manant com- 
nous semble done tout-a-fait prémature de mettre les 
“8 en relation avec leg agents du convoi, tant qu’on n’aura 
+ question du contréle de route.” The sub-committee of 
lltible feo When discussing and weighing the inferences naturally 

© trom the facts and information which it had collected, the 


| 
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committee gave its attention, in the first instance, 
question of giving to passengers the power of communicating with th 
guard, Without overlooking the possibility of such an arrangement 
being occasionally of service, the committee have been unable ¢ 
persuade themselves that it would not lead to greater disasters than , 
could, on any view of the matter, prevent. Unless the guards and 
engine-drivers had orders to stop the train whenever a passenger made 
a signal, the privilege would be uscless to the latter. It, however 
requires little acquaintance with railway travelling to be convinced 
that its dangers would be greatly inercased if the train were tp 
be stopped wherever and whenever a passenger, under the influence of 
fear or levity, chose to make a signal.” And the sub-committes of 
1865 quote this passage entire, and say, with regard to it :—“ Upon the 


to the Important 


more important question as to whether, in the interest of the public | 


safety, the means of communicating with the guards should be placed 
at the disposal of. the passengers, the following extract from the 
Report of 1855 expresses so accurately the objections to such an 
arrangement that this sub-committee cannot do better than give ita 
place in this report.” 


The advantages that circulation would afford have not here been © 


under-estimated, but, on the contrary, much space has been devoted to 
showing how essential it is, and to pointing out the mode by which 
alone it can be practically and satisfactorily obtained. And this 
question has been purposely kept distinct from the question of com- 


munication, because it is obvious that much confusion has hitherto | 


been felt from combining the two problems under the one tem d 
communication. It will be secn, on the slightest reflection, when they 


required when there is no opportunity for circulation, than when the 


pewer of circulation exists. Without either communication or circl- 
lation, the passenger is completely isolated, and doubly helpless : 
Free circulation gives, of itself, an 2dmirable means of communication. 


Ready communication makes up to some extent fer the want of circu- 
lation. | 
Passenger communication must not be employed, of course, 
view to enable any passenger to stop a train at any moment. . 
might, as the sub-committee observe, lead to greater disasters than ! 


§ 


could prevent. Its legitimate object would be rather to place it in the | 


power of passengers simply to attract the attention of the servants 0 


the company when anything was seriously wrong. And it is desirable, | 


in this view, that the passengers should signal, not to one or mo 
guards only, but to the engine-driver also, because, ™ 
engine-driver is principally responsible for the progress ° 
while it is travelling, and it is of the utmost importance m 


| 
emergency that his attention in particular should be 1mm ately 


0 
awakened. On an alarm being given, it would be for the —_ a 
the company to act according to the best of their Judge stop the 
carriage were on fire, or off the rails, they would naturally . 
train at all hazards, and the engine-driver would be -g sudden)y 
help of the guards, to bring it toastand neither more nor © 


- are treated ‘separately, that a means of communication 1s even more | 


witha | 


fact, the 
f the tral | 
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yn was prudent. If a train became divided, the engine-driver ought 
»einformed of the circumstance at once, as well as the guards, in 
ler that he might act for the best, according to the locality, the 
owed at Which he was travelling, and the gradients of the line. If on 
niam being given no external sign were observed of anything 
mung, then it would be the duty of the cngine-driver and guards, in 
iv absence of any means of circulation, to bring the train to a stand 
ithe nearest convenient and safe point, say under the protection of 
ie fist fixed signals. Where the power of circulation existed, the 
wrest guard would at once repair to the carriage whence such an 
dim had been given. 

In order effectually to carry out this system, it is necessary that a 
vans should be provided of ringing a bell, or otherwise calling atten- 
fim, in every break-van in a train and on the engine; and to render 
t perfect, it is desirable that each guard should be able to send 
ial to, or receive one from, the engine-driver at any moment. It 
sfuther necessary, in the interest of the travelling public, as well as 


that of the railway companies, that there should be a certain means - 


if detecting the compartment from which a signal has been given. 
Te methods proposed for effecting communication have been very 
merous, They cannot here be enumerated in detail, but they may 
kdivided as follows into a few classes :— 

l, Sound signals, such <s bells, gongs, firearms, or detonators 
tied to the different carriages, connected or not with outside flags, 
lis, or arms to attract attention to the part of the train whence the 
und proceeds. Gong signals of this sort were lately fitted up and 
isted experimentally by Mr. Edmund Tattersall on the London and 
Suth-Western Railway. 

Such signals, requiring no extra coupling between the carriages, 
would be admirable if they could be made efficient. But, unfortunately, 

is no certainty of their being heard, even from front to rear, in a 
ing train ; and they are frequently inaudible, under the most favour- 
ible conditions, when a train is travelling at high speed, towards the 
font, The rattle of a train, in passing particularly through cuttings, 
wtmnels, or bridges, is so great as sometimes to render the steam 


‘Mistle of the engine inaudible to the guard in his van. 


On this point the Clearing House Sub-committee of 1853 observe : 

. The remarks made in a former part of this report, when treat- 
as ur whistles, prove that signals depending on sound, if made 
‘distance from the engine-driver, are as little to be relicd on as 


Pending on sight. Several members of the committee have at_ 
istimes conducted experiments having sound for their basis; and 


‘result hes invariably been that no noise, however loud, shrill, or 


“utimued, whether the sound was produced by compressed air, trum- 
: tp siupowder, could be heard, even when the train was short, 
dai was a head wind, or when the speed of the train was con- 
@, 
we class, also, those which depend upon gunpowder, or explo- 
“positions, would be liable, after lying ready, perhaps, for 
when they were required for use. 
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2. Sight signals for day and night on the different carr 


independently of sound. These signals have also the advantage of © 
requiring no extra coupling between the carriages, but a servant of 5 


the company must always be specially on the look-out for them, 


The system of employing a travelling porter or look-out man ws _ 


advocated for many years, and employed with some trains, by the 


Great Western Company ; and the look-out box which was constructed 3 


at the back of the tender for his accommodation, must be familiar ty 
all who have been in the habit of travelling on that line. But there 
have been several accidents, including the two above referred ta, i 
which the travelling porter, much required, was not forthcoming, 


And there are many disadvantages attending such a system. It js | 
difficult to keep a staff of men on different trains always carefully on | 


the look-out for what is very seldom seen, and expensive to employ 
them for this sole purpose. They would be unable to see along the 
trains, or to distinguish any signals made to them, during fogs or in 


the steam and smoke of tunnels. The engine-drivers and firemen | 


have quite enough to do in attending to the engine and looking out 


ahead, and it would be in the highest degree dangerous to make them } 
responsible for watching at the same time the carriages behind them. | 
The guard or guards have letters, parcels, and luggage to sort and © 
look after, and cannot be expected to keep a constant look-out on the 


journey. | 


It has frequently been proposed to place mirrors in various posi- | 


tions on the engine or in the breakvans, in which the whole tra 
shall be reflected, for the benefit of either the engine-driver or the 


guards, or both; and the experiment was tried in France, on the | 


Montpellier 4 Cette railway. There has been a further scheme for 
providing systems of mirrors, by which the interior of every compatt- 


ment of every carriage in a train should be rendered always visible | 


from the vans of the guards. But these mirrors would requre to be 
frequently cleaned on the journey. Either at the side of the engine 


or at that of the van they would extend, if of any use, to an incon- 


venient distance. None of the servants of the company could 
expected to be constantly looking into them ; and a system of — 
which rendered the interiors of the different compartments ey) 
visible to persons who could not be seen from them would, even I) 


could be rendered suitable for adoption in practice, be disagreeable t0 | 


passengers of both sexes. 
The French Commission before referred to remark with regard 

the above two classes of signals :— Les n® 2, 3, 14, 24, ¢ ve 

des appareils visuels ou sonores placés sur les voitures des voyag 


ue 
Nous démontrons que leurs signaux visuels ne seraient point vus, a” | 
any of the vehicles § 


leurs signaux sonores ne seraient point entendus.” 

3. Apparatus worked by the revolving aales of 
of a train. These, whether air-pumps, or magnet 
ments, require to be adjusted to extreme variations of spee 


c, or other arrange 


useless when the wheels are skidded by breaks, in slackening ot | 


or in descending steep inclines. There are difficulties wut 
ing most of the apparatus so as effectually to comm 
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yineen the passengers and the scrvants of the company, and between 
ielitter only. It is further desirable that the machinery of com- 
smication should be independent of the machinery of the train. 

4, Tubes throughout the trains for various purposes. There is no 
ifieilty in coupling them together between the carriages, except 
rn they are required for steam from the engine at high pressure. 
fe couplings then, besides becoming hot, are too delicate for the 
nach work of being constantly interfered with by the porters in the 
wus of trafic. The waste of steam, also, both directly and from 
undensation, and the risk of accident to the porters in coupling and 
moupling, are amongst their disadvantages for such a purpose. The 
wof tubes for the conveyance of balls, numbered or lettered, by a 
inet current always passing from the passengers to the guard, and 
ya reversed current from the guard to the engine-driver, has been 
tsted on the London and North-Western Railway. As originally 
brised, they necessitate the constant working of an air-pump in 
“ery break-van, which is open to the objections mentioned in No. 3 3 
ai no other satisfactory mode of obtaining the necessary current 
ls been proposed. ‘T'ubes for the conveyance of sound, by whistle or 
have not yet been properly tested, but the French Commis- 

@ remarks with regard to them,—* Les n* 17, 26, 28 et 29, croient 
ilefieacité de tuyaux acoustiques communiquant sur toute la longeur 
aitain, Tl est facile de démontrer que ce systime de communication 
‘it au contraire enti¢rement inefficace.” 

, Apparatus worked by the resistance of the atmosphere during 
» a Passage of a train have hitherto proved, and are likely to prove, a 
» iy illte, because the amount of resistance varics so much, according to 
. gy “ustances, and the power obtained depends, not only on the speed 
e ithe train, but also upon the force and direction of the wind. 

_ ', Cords or wires connected with whistles or bells on the engines 
f — These have been extensively used both in this country 
m the Continent as means of communication between the guards 
€gine-drivers, as well as in America, where they run along under 
to of the carriages. They were recommended for adoption 
Ae ® the carriages by the first sub-committee of railway managers, 
a i we in 1853, and they have since done good service, though 
been roughly applied, and have been known occasionally to 
. Dery long trains. They are not well adapted for further com- 


ation, such as conncetion with the several compartments of every | 


i train, and a detector in cach. Numerous projects of this 
s FF a however, been brought forward, and an attempt has been 
2 wh Vole out one of them on the Great Northern Railway. 
t completo ¢ apparatus appears, on the whole, to be the best adapted 
ng worked be mication, though it has the disadvantage of 
th, op y batteries, which require to be examined—say once a 
a . ot renewed — Say every six months. The only arrangement 
vthis as far as we are aware, worked successfully upon a train 
» Me the Lon don other) system, is by Messrs. Preece and Bedborough, 
B 1050 ax r and South-Western Railway. The Exeter express train 
10h, tom the Waterloo terminus, now runs with 7 on Mon- 
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days, Wednesdays, and Fridays. Threo traing % 
state and saloon carriages of the company, have i hee wh. 4 
and a fourth train isin hand. The voltaic cireuit is carried lee : 
the trains by means of one wire under each vehicle bifurcated 4 
shown in Fig. 1, and connected with a coupling, and a coupling ; 


Fic. 1, 7 
4 
COUPLING a 
HOOK 
wiRE 
HOOK = 4 COUPLING 


hook, at each end of each vehicle, to provide for its running in either § 
direction, and to ensure more perfect action. The earth connection 
passes through the wheels, and the batteries and bells are so arranged § 
—as shown in Fig. 2—that they are quiescent as long as the wire 


Fia. 2. 


FR Pe 


is clear, but that if the wire be put “to earth” at any one pout 
every bell will ring throughout a train. The couplings between the 
carriages, which are shown in diagram 4* (Plate), have already been 
used for some time in France, on the Chemin-de-fer du Nord. 

The coupling-hook (A) is of gun metal, and ,is kept from contact 
with a knob (B) of similar metal above it, as long as the eye (C) 
upon it; but, as soon as the carriages become detached, the ey ® 
pulled off the hook, the hook is forced up by the action of @ —o 
tained spring against the knob, and the circuit being thus compl 
the bells are rung throughout the train. the | 

According to the latest modifications, there 1s no signal pe ) 
carriages either for day or for night, it being considered that arse 
ever anything serious is the matter, the passengers will — of 
direct attention to the carriage, in all cases m which no 4 thas | 
visible to the servants of the company. Much expense * 
saved. blin bells, 

The bells in the guard’s van and on the engine, are a 4 octr> | 
ringing incessantly as long as the current is maintained. hi (() : 
magnet (H), acting upon the armature (EK), causes the the ell | 
strike the gong (D) under the action of the current; > : 


plier 


ith 
* This diagram has unfortunately been turned upside down by the lithogr" 
and the reader will therefore understand it better by reversing 1" 
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» merented from ringing by the oscillation of the train, when the 
innit is incomplete, by a simple and ingenious device. A stop-bar 
\ B), part of which forms the armature of a second electro-magnet 
fj, falls, and interposes (at F') to prevent the striker (C) from coming 
sontact with the gong (D) when the current ceases, and is lifted 
atof the way by the action of electro-magnet (K) upon armature (B) 
shen the current passes. 

The instrument to be acted upon by the passengers is simply a 
iralar box affixed to the partition in each compartment of each 
amage, with a convex glass face, covering a handle. In case of 
um, the passenger breaks the glass face, and moves the handle in 
tedirection of an arrow. This completes the circuit and causes the 
Ws toring on the engine and in the guard’s van, and they continue 
tng until the apparatus is refixed by the guard. The fractured 
tus forms, of itself, an excellent detector. [The regulations which 
uve been issued by the Company, being the first of the sort, are 
gven in the Appendix. | . 
Ayoung lady, Miss Gordon, of Prince’s Gate, who has taken more 
its in making herself thoroughly acquainted with the subject than 
inost any inventor of the stronger sex, has also proposed a system 
dwltaic communication through passenger trains. She has con- 
tmcted a special train-telegraph coupling. She has designed a 
dap form of telegraph-bell, intended, by repeated beats, either for 
ukng special signals, or for giving alarm signals; and she would 
apy it, not only for inter-communication in the trains, but also for 
in cases of emergency between a train and the stations 
meither side of it. She further proposes, as an auxiliary to safety in 
ime cases, to make cach train record its movements past certain 
wns, so that a fixed signalman may, as it were, watch its progress 
“adil in his cabin long after it has passed out of his sight, or 
melve indication of its distant approach. | 
7 tever system may be used, it appears desirable that the handle, 
hr pad tassel, to be acted upon by the passengers, should be 
m ete er glass; in order that it may not run any risk of being 

woe - except in a case of necessity. An uncovered tassel or 
bnghtlonel be liable to be trifled with, and to be set in action 

y or unintentionally by a child, or too easily by a nervous 
mh Whereas a glass, used as a cover, which could not be 

Paced, ay only be broken under the pressure of considerable 
fr years ab oe doors of some of the French carriages have 
tr ihe use of Pa ox the compartments, protected in this manner, 

frosn tion and communication in trains have 
ary as accidents have taken place or offences 
im and the B ject of recommendation by the Railway Commis- 
veal — of Trade, of discussion by Railway managers, of 
treaty veang ‘h the public, and of projects by inventors, for the last 
bt the want ; uring that time circumstances have materially altered, 
€ ate now labo ecome, upon the whole, more and more apparent. 
uring under great disadvantages, because the rolling 
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stock has hitherto been constructed independently on the dif 

railways, without any provision for a suitable system: and ahaa 

will, if it is unchecked, inevitably grow worse ag years roll on ' 

is therefore desirable, that further delay should be avoided, and that 

_ measures should now be adopted for securing, within a reasonable 
time, the adoption of some general and appropriate remedy, 


It cannot be expected that.the directors or officers of railway 
companics, who are all under pressure, more or less, from their share. 


holders, should initiate such a remedy; nor can it be supposed that 
s0 many companies would all agree with one another as to what would 
be most expedient; but it is not probable, after all that has passed 
and looking to the exigencies of the future, that the railway interes 
would combine seriously to oppose any well-considered scheme which 
might be proposed to Parliament. And indeed, the sub-committes 
of this year goes so far as to express,an opinion “ that it is desirable 
if practicable, to give passengers by express or other trains, ranning 
for a considerable distance without stopping, the means, in cases of 
emergency, of attracting the attention of the guard, and of enabling 
him to stop the train at the next station, or under the protection of 
the next fixed signals, and they recommend that no effort should be 


spared on the part of the railway companics to attain this object, it | 


being borne in mind that, in order to give the public the full adva- 
tage of the communication upon the long through trains, many od 
_ which traverse several lines of railways, it is absolutely necessary that 
all the companics should adopt the same plan.” We have, however, 
already explained why it is desirable that the engine-driver should 
have the advantage, as well as the guard, of hearing any signal that 
passenger might make, not by any means as a direction to him to sp 
the train, but in order that he may be in a position to act for the best, 
according to circumstances, without loss of time, in a case of red 
emergency. 

As a summary of what has been said, it would appear, upon the 
whole, to be desirable :—1. That no passenger vehicles shot! 
constructed henceforward for railways except such as will afford the 
means of internal circulation through the trains. 2. That all eustip 
passenger vehicles should also within some fixed number of years ; 
made to afford internal circulation through the trains. 0. “ih 
vehicles used in passenger trains should within some stated pace 
fitted with the meens of voltaic communication, so that a saptied 
shall, ina case of emergency, have the power, from any ag Ory 
of attracting the attention of the engine-driver and the _ 
guards. 4. That any passenger wilfully and wrongfully makils 
of such communication shall be liable to a penalty on conic fe 

It would serve no good purpose to enter further nere * that 
details of such arrangements; but it may be added in — “ 
the combined means of communication and circulation WH 
contemplated, would be principally deterrent as regards 0 “ye a 
the comparative certainty of detection which they We ns effects 
occasionally useful in preventing or alleviating the — iy a 
of accidents ; and undoubtedly advantageous, both to the co 
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t WM} the railway companics, in affording increased confidence, and 
1 BF jzchre promoting extra travelling, on the part of the public. 
t | 
it 
e APPENDIX, 
Copy of Instructions to Enginemen, Guards, and all Parties concerned on the 

South-Western Railway. 
Exectric COMMUNICATION BETWEEN PASSENGERS AND GUARD. 
d me of the trains are now fitted up with an electric communication between 
l aseigers and guards. In the event of something of a serious nature occurring, 

shih URGENTLY requires the stoppage of the train, the passenger may “ break the 
a dus," “and Ring” by moving the bell handle in the direction denoted by the 
h mw—Thereby a bell will ring in each guard’s van in the train, and also on the 
le When the guards and enginemen hear the bell ring, they will at once look care- | 
: filly along each side of the train, and in ease any violent oscillation be seen, or a 
: amage be on fire, or other occurrence of a serious character be observed, the train 


of rll le stopped as speedily as possible, and, when stopped, must be protected by 
mals as prescribed by the Rule book. 

of Should, however, the guards and enginemen fail to observe anything whitch 
m rally necessitates an immediate stoppage of the train, their duty will be to stop the 
F ina at the next station or junction, so as to protect the train, when stopped, by 


ited signals, 
I When the train is stopped the passenger who broke the glass and rang the bell 
af vil ommunicate with the guard ; but should he fuil to do so, the guard will deteet 
at te compartment from which the passenger gave the alarm by looking for the 
. loken glass, and in case the alarm has been mischicvously and wantonly given, or 
' nu insufficient cause, the names and addresses of all the passengers in that com- 
a jwtwent will be taken, in order that the law may be enforced. 
p The Bell Signal Code between Guards and Enginemen is as follows :— 
Two Beats. . Go on; all right. 
Three Beats Look out; something wrong. 
ie Four Beats . Shut off steam ; pull up, and stop 
at next station or junction. 
| Sr Beats . Danger; stop at once. 
ig Every signal must be acknowledged. 'The acknowledgment by enginemen will 
by one whistle, | 
100 August, 1965, 
| 
ef | 
«@. ON THE QUALITY OF MUSICAL SOUNDS. 
By W. Srevens Sourre, Ph.D., F.C.S. 
at sic, a8 an art, is tolerably ancient, the investigation of the 


re tha Principles upon which it depends has only just commenced. 


u » Perhaps, no art in which physics come so much into play. 
: delicate © exception of the human voice, which is itself the most 
ected instrument imaginable, nothing can be done in 
i. ter out artificial apparatus, generally of a highly complex 


» tequiring as much skill on the part of the workman as the 


Lt ae “ 

on 


= 


592 Original Articles, 


most delicate philosophical instrument. This apparatus 18 constructed 
with the greatest care, in order to produce certain musical effects 
which are characteristic of each kind of instrument, and the slightest 
uncertainty in the quality of the sound will mako the differen 
between a good and bad instrument. 

It would be supposed that the physical principles inyolved in 
delicate a matter would be, to a certain extent at least, understood by 
the workman or the manufacturer, but, strange to say, this is not the 
case, Although the various musical instruments in use at present 
have been constantly improved until the quality of the sound leaves 
little to be desired, all this excellence appears to be the result of pur 
empiricism, of experiment, and of the rule of thumb. It is only in the 


last few years that any serious attempts have been made to ascertain | 


on what the quality of sound depends, and, indeed, what it is that is 


meant by the term quality. Among these workers Professor Helmholtz, | 


of Heidelberg, occupies the foremost place. He has been enabled, by 
means of peculiar apparatus devised by himself, to analyze various 
kinds of sounds, and to determine the nature of that property of 
sound which is called quality. .. 
Musical sounds differ in pitch and in loudness, The pitch is 
regulated by the frequency, and the loudness by the extent, of the 
vibrations ; but though the pitch and the loudness may be the same, 
the sound of a violin differs very greatly from that of the trumpet on 
the one hand, and from the flute or tuning-fork on the other; that's, 
though the same for musical purposes in all other respects, the quality 
is different. 
The following tables will be found useful for indicating the 
number of vibrations requisite for, and the names of the notes mn the 
musical scale, as it will frequently be necessary to mention them by 
name, and it would be inconvenient to have recourse to the staff — 


Notes. C B | C B 
C 33 66 132 264 528 | 1056 = 
D | 377125 | 74°25 | 148-5 | 297 | 594 | 1188 | 
E 41°25 | 165 330 660 | 1820 
F 44 &8 176 352 704 | 1408 9163 
G | 99 198 396 | 792 | | 
A | 55 110 220 440 | 880 stew 2060 
B 61°875 | 123°75 | 247°5 495 990 | 19 
F 
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by '2640 
. Itis obvious from these tables, that if a vibrating body makes, for 
veg My cumple, 132 oscillations per second, it will produce the note ¢, 
a ai, for anything that appears to the contrary, this effect is quite 


the nlependent of the nature of the vibrating body ; the greater or less 
tilence of the vibration will merely affect its loudness, so that the 
ig Ma imple undulatory theory of sound offers no explanation of what has 
Itz, been a mystery—its quality. This we must seck in some 
by gy Uuliication of the phenomenon. The table contemplates the case 
ow Me “avibrating body ; a string, fur example, vibrating in regular periods 
of iy 24 pendulum-like way as a whole, and provided it docs this in 

jnetice, it is clear that all sounds of similar pitch would be alike, 
jg 9 Mulever their source. But a closer examination of the vibrations of 
tho Mm “tic bodies discloses sume peculiarities of motion, which must 
me, fm ““ously modify the effect. If we suppose a string stretched with a 
on mm “tun tension between two fixed points (A, B, Fig. 1), and that it is 
is, J “wel to vibrate as a whole, which may be done by plucking it at the 


b d 


a 


the Fic.,7 


Q 


-e it will vibrate as in Fi g. 2, producing a certain note—say 
Ut if instead of plucking it at a the finger be gently laid on that 
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point and the string be plucked at b, and the finger immediately 
removed from a, the string will divide itself into two equal portio 
each vibrating twice as fast as before, producing therefore the higher 


octave c, as in Fig. 3. If it be touched at b and plucked at di - 


divides itself into three portions, each moving three times as fast, and 
giving the twelfth of C, viz. g, Fig. 4, and so on for Fig, 5, which 
represents the second octave of C,c”. But the movement of a str 
is not limited to any single one of these forms of vibrations, It may 
partake of all or any ; thus, a string may be divided into two, as in 
Fig. 2, and likewise vibrate as a whole, so that a phenomenon would 
be presented something like that shown in Fig. 6, where the string 
gives both the sound of C its fundamental tone, and also that of ¢, 
which is one of its upper tones. 

In this case the node or fixed point a of the upper octave cis 
itself vibrating so as to produce C. It is obvious that the portions 
representing the higher octave may be themselves. divided s0 as to 
produce the second octave c’, and the string would then simultaneously 
emit three sounds,Ccandc’. 

These secondary vibrations may vary much among themselves in 
intensity, that is, in their amplitude of oscillation, so that a string may 
give its fundamental note supplemented by upper tones, some of 
which will enter into the sound in greater strength than others, but 
as a rule those upper tones which lie nearest in the scale to the funda- 
mental will be the most powerful, as they require a greater length of 
string and are therefore capable of oscillations of greater amplitude, 
But this is not always the case, the second, third, or fourth tone being 
sometimes more powerful than the fundamental itself. 

This ‘serics of harmonic upper tones is always the same for all 
rousical instruments, and is as follows 

Ist. The higher octave which makes twico as many vibrations 4s 
the fundamental note. If we suppose the key-note to be ¢, this higher 
octave would be c’. 

2nd. The fifth of this higher octave g’, which makes nine times 
many vibrations as c. 

drd. The second higher octave c”, which makes four times 
many vibrations. ; 

4th. The major third of the octave e", with five times a8 may 
vibrations. | 4 

5th. The fifth of this octave, with six times as many, rn rs 
to tones which require seven, eight, or nine times as many WINN" 
Expressed in the musical scale, we have 


Fundamental. po = 2. 

= 

se/ 38 4 5 6 7 
Vibrations-66 132 198 264 330 396 462 528 ° 

It is not every ear that can, without great attention a0 iy mh 


distinguish these upper tones in the sounds of musical 
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el they had been observed long ago, particularly in the violin and 
iloncello but were regarded as curious facts without any suspicion 
¢ their real importance. To distinguish them accurately and 
imino their intensity and pitch, requires an artificial help, which 
sapplied by the resonators of Helmholtz. These consist of glass 
diles, or very wide tubes, with an opening at cach end, as in Fig. 7. 


Fic. 7. 


The smaller opening is made to fit accurately into the car by 
bans of a covering of scaling-wax, which is presse] while still warm 
ito the opening of the car, so as to take its exact form, Instru- 
Wats of this kind possess the property of resounding and intensify- 
ig those sounds, and those sounds only, which are called forth 
| blowing across the wide opening. ‘They are made of various 
us, each corresponding to a particular note in the scale. When 
Nef these instruments is applied to the car, and the other car is 
leleetly closed, scarcely anything is heard of the external sounds, 

“sasound be present of precisely that pitch which corresponds 
the resonance of the globe when it bursts at once loudly on the 
" Y means of this contrivance a complete analysis can be made 
{wid sound, resolving it into its fundamental and attendant train 
lpper tones, 

bis to these secondary tones that we must ascribe what is called the 
* ‘quality of the sound. As they are present in greater or less 
.f es the sound is fuller or duller, just as a single note struck 
: oS orte is thin and poor, but is rich when supplemented by its 
He simple fundamental note is modified by the upper tones 

it 18 accompanied. Indecd the first six harmonic upper 
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tones must be looked upon from a musical point of view as & tua; 
: jor 
chord in which the key-note is the most powerful. These y 
tones may be either harmonic or inharmonic, harmonic jf ti 
vibrations are simple multiples of those of the fundamental, inhar- 
monic when no such simple relation exists: There is scarcely an 
musical instrument which is free from these upper tones; the tunj 4 
fork is nearly so, and those which are produced when the fork is first 
struck he so far from the fundamental, that they speedily disappear 
and leave a perfectly simple sound as the characteristic of this 
instrument, 
When a stream of air is directed across a wide tube, closed at the 
bottom and provided with a narrow opening at the top (such as a 
bottle), a tone is produced which is also free from upper tones, Again, 
by applying the handle of a tuning-fork to the end of a string 9 
stretched as to be in perfect unison with it, the string takes upa pure 
pendulun-lke vibration free from nodes, and gives also a simple sound, 
As might be expected from what has been said, these sounds, produced 
in three different ways and perfectly alike, are undistinguishable the 
one from the other. It is strictly true that could we eliminate altogether 
the upper tones of the various instruments used for musical purposes, 
they would all give nothing but the dull soft sound characteristic of 
the tuning-fork. | 
So long as the upper tones are harmonic to the fundamental they 
give it a peculiar rich quality by supporting it. As their vibrations 
are simple multiples of those of the fundamental, it is obvious that a 
certain regularly recurring intervals their vibration must be identical 
with that of the fundaimcutal, so that like impulses applied at the proper 
moment to a swinging pendulum the action is increased and mail- 
tained. When the upper tones are -inharmonie they give a peculiar 


picrcing metallic character to the sounds, which is characteristic of 


instruments so situated. j 

The only cases in which the upper tones are strictly harmonie to 
the principal tone are vibrating strings and vibrating columns of mi, 
and hence we find that musical instruments depend almost exclusively 
on these two means of producing sound. 


Sounds produced in other ways are always accompanied ~ ng 
dary inharmonic tones, and are only used by the musician Wit)" 


fundamental is far more powerful than the secondary tones, 2 ™ lary 
and dance music, to mark the time or on account of their — 
quality. The tuning-fork itself is an instrument producing inharm 
upper tones, which are, however, so high and lie so far apart, 


. tone 
moreover, are after a few moments so weak, that the princip 


almost the only one which is appreciable. Vibrating bars 0 0 a 
other material are sometimes used in another form, either oy seit 
perfectly free as in the triangle, or supported at the nodes 

incipal tone as in the glass harmonicon. on 
the material of the bar has only just so much wa 
the sound as depends upon its mass or elasticity. - The ng. + elas- 
tones will last longer in bodies of considerable mass 4» gree ant 


ticity, such as steel and certain alloys of copper ; and on 
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' : ise bodies produce peculiar sharp, clear sound, which is aptly 
t Ml mel metallic, The quality of sound from glass is fuller and freer 


tom the shrillness of the high upper tones, partly on account of its 


r 

’ giller mass and partly because it will not stand so hard a blow. 

y Wood is still lighter, and is in its internal structure full of countless 

. ullow spaces, and therefore of less elasticity, so that the secondary 

+ WE ines soon cease, and the sound is pleasanter to the musical ear. In 

r Jl these cases hammers of cork or wood covered with leather are 

8 aployed, for by these means the higher upper tones are rendered 

saker than they would be with a metal hammer: but of this we shall 

gak more fully when considering the pianoforte. The vibrations of 
lars or metal discs and stretched membranes are capable of very exact 

uithematical calculation, but a consideration of these would lead us 

Wo far, 

Metal discs are only used in the form of cymbals, which produce 
nhamonic upper tones of a very varied character, and bells may be 
wsidered also as belonging to this class, but the upper tones though 
uhamonious lie closer together. It is the great art of the bell-founder 
wrender the lower upper tones as nearly as possible harmonic to the 
fmdamental, which has been done by means of a peculiar form em- 
jiieally discovered. By these means the tone of the bell is softened, 
iit the precise theory of the form has yet to be worked out. 

Of instruments with inharmonic upper tones we may say generally, 
lut if these lie near in the musical scale to the fundamental the effect 
sto.a high degree unmusical, bad, and kettle-like, as in cymbals. If, 
a the contrary, they lie tolerably wide, as in the tuning-fork, glass 
lmonicon, and bells (in which latter those which lie near to the 

damental are made harmonic), they may be used for marches, &c., 
but are nightly banished from classical music. Even if the harmonic 
per tones disappear quickly they disturb the harmony exceedingly, 
that the bell-playing of the Yorkshire ringers, who have attained to 
may be curious but is by no means an agreeable 
| ce, 

m “are with harmonic upper tones are produced in four ways: 

*y stiking a string in a state of tension, or (2) by drawing a bow 
Ms It; (3) by setting a column of air in vibration by blowing 
ris) a edge, or (4) by blowing against an elastic tongue 
ig © struments which belong to the first class are piano- 
tlan, "The and guitars, and we must also add the pizzicato of 
ke Ph upper tones in the sound of an instrument of percussion 

Ist. The kind of blow, 
; ey The place where the blow is delivered, 
- The thickness, rigidity, and elasticity of the string. 


re the kind of blow is concerned, the string can either be 
a and then released, as in the harp or guitar ; or by means 
titer or the? as in the ancient lyre and the modern Hungarian 
‘ipa ¥ string may be struck with a hammer, as in the piano. 
Y at once to see that the effects will be very different. When 
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position of equilibrium, so that when it is released the vibration «: 
be chiefly confined to the string as a whole, that is, 
will far exceed in power the upper tones. If, on the contrary, the 
string is struck by a hammer which springs away immediately it is 
only just that portion which was immediately in contact with the 
hammer that is set in motion, 

Immediately after the blow, the other part of the string is at rest 
and is only disturbed by the wave which is set up at the point of 
percussion, and which is propagated to the end of the string, and 
reflected back again like a wave on a trough of water, producing a 
long series of upper tones, the intensity of which may equal or even 
surpass that of the fundamental, The harder and lighter the hammer, 
the more quickly will it be thrown off, and the shorter will be the length 
of string displaced at the moment of impact, so that the fundamental 
might be quite inaudible, and the sound shrill, thin, and of disagree- 
able quality. To obviate this, it has been found advantageous to 
cover the hammers with soft felt. At the moment of first impact the 
felt is compressed so that the force is gradually applied, and it is only 
when a considerable length of the string is in motion that the 
whole of the force has been expended and the hammer thrown off 
The thicker the felt and the heavier the hammer the longer will it 
remain in contact with the string; accordingly these conditions are 
observed in the lower octaves of the pianoforte, where the strings are 
long and heavy, and a proportionately greater mass must be set m 
motion in order to get rid of the high upper tones which would spol 
the rich deep quality required. The time that the hammer 1s m 
contact with the string, to a great extent regulates the upper tones 
produced, for it is clear that there will be a tendency to produce just 
those tones which require an excursion of the string in one direction 
in the time, or in an even multiple of the time, that the hammers 
pressing the string in one direction. 

The place at which the blow is delivered exercises an important 
influence in this respect, as none of those tones which have a node (0! 


place of rest) at this point can be produced. On the other hand, 


those which have their maximum of oscillation about this pomt 
come prominently forward. Thus, if the string be struck ig im 
the middle, the fundamental which has its greatest amplitude rv 
will be most powerful, but the next octave will be wholly wanting 
12th, ic. the 5th of the higher octave (the third tone) the 
prominent, but the 2nd octave will not be produced, that 1s, the 
of the even numbers will be absent, but those of the mere 
will be present. The ‘effect of this is to give the sound a al ; 
character. Now the first six tones come exactly ito root but 
the major chord, that is, they are all thirds, fifths, and 3 hick i83 
the seventh tone, which is a minor seventh, and the ninth, aiesieh 
minor second, do not come into the chord. Thea: + that at 
indicates that the place at which the string should be _—d bout the 
which these tones have a node. Such a point 18 situate ee 
seventh from the end of the string, and this 1s the place 


et, 


the string is drawn aside, the wholo string is removed from its = 
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— Bi uted by the manufacturers. No theory has led them to this, but 


bind experimenting they have arrived at the same practical con- 
jsion that theory points out. 

lastly, the thickness and material of the strings have considerable 
sfyence on the quality of the sound, for very stiff strings cannot 
i such high upper tones as thinner ones, because they are not 
wuble of subdividing themselves into such minute flexible portions. 
Wiha very thin wire, such as is used for artificial flower-making, it 
s pssible to obtain the 18th tone if the string is 7 or 8 yards 
ing, but these high tones no longer belong to the major chord, and 
mince that peculiar wiry tone characteristic of instruments such as 
ie zitter, with very thin wires. The clasticity of gut strings is far 
iss than that of wires of similar thickness, so that the high upper 
ines disappear at once, and the sound is fuller and rounder. 

The theory of fiddles is not so complete as that of the piano, as 
te'peculiar action of the bow, which is not well understood, will 
qutly influence the quality of the sound. The string is drawn by 
le friction of the bow from its position of equilibrium, and as soon 
w the tension overcomes the friction it is suddenly released, so that 
le motion rather rescmbles that of a tilt hammer, slow in the one 
ixetion, but quick in the other. The fundamental is proportionately 


swger in these instruments than in those in which the string is _ 


‘rick near the end, as in ‘guitars and pianos, the lower upper tones 
weaker, but the higher tones, from the sixth to about the tenth, are 
uich more distinct, and to these are due the peculiar clearness of tho 
md, The form of the vibration is if the main tolerably indepen- 
dent of the place where the bow is used, still minute variations arise 
fm this cause. If, for example, the bow is drawn across a portion 
i'the string which corresponds with a node of one of the higher 
ies, that tone will be wanting, and variations in the quality are 
wy dependent on this circumstance. So that if the bow is used 
. hear the finger board, the end of which is about one-fifth of the 
‘agth of the string from the bridge, the fifth or sixth tone will be 
isent, which ought otherwise to be audible, and the sound will be 
nae Sas usual position of the bow is about one-tenth from the 
plano passages rather farther, for forte rather nearer. If 
a a is used very near the bridge, about onc-twenticth, it 18 possible 
‘a “MR by a gentle and rapid movement only the higher octave, 
ta node is produced in the middle of the string, just as if it 
touched by the finger at that point, and between this 
ad 1 ¢usual place every possible mixture of the primary tone 
igher octave may be obtained. 

at 2 quality of the tone of the violin, much is supposed to 
: + ae wood of which it is made, and this is unquestionably 

‘sia oth age and long use of the instrument tend to increase 

mderence y of the wood, which is, perhaps, one reason for the 
wnnd of oo to the instruments of the old makers. The 
= de € violin does not come to us direct from the strings, but 
08 10d of yof the instrument. The one leg of the bridge rests 
Wood joining the upper and lower surface, the other rests 
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Oct, 
unsupported on the upper wooden : ra 
vibrations of the strings, which isk the 
the greater surface of the wood. But a Ne sep or ter; by 
elastic walls like those of the violin must roy Feria tt 
bg may be evoked by blowing into the o Mb bi 
is to be for the violin c’ and for the vi wer Sevart found 
have the effect of strengthening those to Sail ee 
those of the hollow spac it i 
; pace, and it is found both in the violj m 
oncello that these tones come broadly out i Shee one 
a violin 18 g, it is only the upper tones of th z a 
which will be increased by resonance, whil f 
generally, the fundamental will be augmented th 
tones, as they approximate more to th alia er than the upper 
The pipes of an organ consist 0 
which a current of air is driven, 
either closed or open at the top. These pipes i ro = 
the resonators of Helmholtz. The air driv 
edge, produces a kind of whistling hissing noi age Oy ea 
unharmonic tones lying tolerably close “The 
> either its fundamental or its hi 
All other sounds remain unaffected 
masked by the increascd owe “of “ified ty ha 
power of those fortified by the pipe. By 
pitch of the noise i 
mental may disappear, and only the upper 
in preciscly the same predicament as an organ pi e—certain tones 
produced in the noise made by blowing across the hae are strength = 
az, the tube, which may be made shorter or longer by ne am 
o es. A flute, when gently blown with all the holes closed, gives 
by stronger blowing by still stronger a’, or even 
series of harmonic upper tones of d’, In those ‘parts of the or 
consisting of narrow cylindrical pipes the are 
— by very clear powerful upper tones, which produce that sharp 
le-like character of the Viola di Gamba and other stops ; by the 
a of the resonators the sixth upper tone may be clearly distin- — 
~~ a tone which is also very powerful in the fiddles themselves. 
o e wide pipes there is far less tendency to fortify the higher uppéet 
ones, so that these pipes will bear much harder blowing than te 
narrow ones without starting into upper tones, and on this account, 
and because the vibrating mass of air is large they are used to produce 
the chief volume of sound, and are called principals. In the wooden 
principals the second tone (the octave) is casily recognized, the ) 
(the higher fifth) is weak, and the still higher ones #% no longét 
— In the metallic principals they are found as high as 
ourth tone. The quality of tone in these pipes 18 fuller and 80 


and less shrill than in the narrow ones (violin principal's) 
tones 
thin, but 


sip the upper end of the tubes the fifth and seven 
come more prominent, and the sound is on this account 
clear and brilliant. The narrow closed pipes are characterized by 
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fy higher tones of the uneven numbers—the third, fifth, and seventh 
stones. The wide closed pipes are almost free from any upper 
ins whatever, 80 that the quality will resemble that of the tuning- 
tk, Sometimes a small tube open at both ends is inserted into the 
wer of a closed pipe, and it is of such a length that its proper tone 
umsponds to one of the upper tones (generally the fifth) of the 
died pipes, 80 that the sound acquires a peculiar clearness. The 
ence of the upper tones of the even numbers gives the sound of 
dised pipes a certain dullness in comparison with that of open ones, 
int they form an excellent contrast to the shrillness of the latter. 

The sides of wooden pipes are not so well fitted as those of metal 
ws to resist the vibrations of the air, and the higher tones are there- 
fie that the sound of these pipes is always 
omewhat 

Inthe so-called reed pipes the noise, to be purified and strengthened 
inthe pipe, is produced by the vibrations of a tongue of metal or 
wo vibrating in a slit, which it closes or nearly so. When set in | | 
nition by air blown through the slit, it admits at each vibration a ~ 
iso. as to produce a series of periodic impulses, which, acting on | 
he column of air in the pipes, sects it in a state of vibration, In the 
gn and harmonium these reeds are of metal; in the oboe and 
tarnet, of wood. A similar arrangement may be produced by 
lie use of elastic membranes stretched across an opening, closing it 
then at rest, but during the passage of a current of air they are forced 
wmder, and again return to close it by their clasticity. This 
imaagement occurs in practical music in two forms—in human lips 
tien blowing brass instruments, and in the larynx when singing. 

The lips may be regarded as very slightly elastic membranotis bodies, 
lavily weighted with unclastic tissuc, which by themselves would 
nite very slowly, but used together asa means of producing a series 
if pufls they are capable of producing a tolcrably high tone. The — 
weal chords are similar, but they have this great advantage over all 
iter reed instruments :' that the opening of the slit, the tension, ‘and 
fran the form, can be altered at will with ereat rapidity and precision. 

uldition to this the form of the resonance tube, which is here 
“presented by the cavity of the mouth, can be changed so as to 
produce a greater variety of sounds than any other instrument. The 
hg of the organ and harmonium are only intended to produce 
certain fixed pitch. On these heavy and rigid recds the 

§ column of air in the pipe has but little reciprocating influence, 
sta Instruments must have a separate reed for every pipe. In 
instrument there is but one reed, which must serve 
wad Whole series of notes. These reeds are made of a light, clastic 
x; and from their lightness they are themselves affected by the 
Thations of air they have set up in the tube. paar 
aly of givine th ef : set up in the tube. ley are capable not 
M dee "ps igh notes corresponding to the periodicity of the 
by elon rs of exciting much lower notes when the tube is lengthened | 

holes. Under these circumstances the vibrations are 
: ¢ Poeserel to carry the reed with them, and the pitch is 
y the length of the tube, and not by the oscillations of the 
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reed. The clarinet has a cylindrical tube, which 
closed at the top, and it is subject to the same laws which re 


vibrations in closed organ pipes; that is, the upper tones of the even | 
numbers are wanting, so that by blowing strongly the pitch may be | 
raised a twelfth, but not an octave, as in the flute, because the octaye _ 
is a tone of the even numbers. The tube of the oboe is conical, and _ 


conical tubes closed at the point have nearly the same peculiarities 


as open pipes of the same length; accordingly we find in this ip. 


strument the whole series of upper tones. 


The older horns and trumpets consisted of long conical bras | 


tubes without valves of any kind. From such an instrument, i 
was only ‘possible to elicit the harmonic upper tones of its fund. 


mental, but as the principal tone of so long a tube is very deep, the 


upper tones in the middle of the scale would lie pretty near together, 


and most of the notes in the scale can be obtained. The trumpet ws | 


confined to these, such as they were, but in the trombone, by altering 
the length of the tube, the wanting notes can be supplied, and the 


faulty ones improved. Of late years valves have been used for a 


similar purpose, both in horns and trumpets, but at the cost of the 
power and quality of the tone. In using these instruments, the form 
and tension of the lips is only of importance to determine which of 
the harmonic sounds of the column of air is to be produced, the 
absolute pitch is quite independent of them. 

In the human larynx, however, the tension of the vocal chords 
directly alters and determines the pitch. The hollow space of the 
mouth is not fitted to fulfil this duty. Its walls are too yielding to 


maintain a vibration of air sufficiently strong to carry with it the | 


reed as in the trumpet or clarinet, moreover it is too short to have 
much influence on the pitch. Besides altering the tension of the 
chords, there is probably a power of weighting them with the most 
unclastic tissue which lies immediately beneath them, so as to produce 
the lower notes of the chest voice. 6 

The quality of the sound emitted by reeds unconnected with 


resonance tubes is very sharp and harsh, due to a long series of. 


upper tones extending as high as the sixteenth or twentieth. 7 
harder the material of the reed the greater the number of dissonan 


sounds produced, and it is probably due to the softness of the vocal | 


chords that a good human voice is the pleasantest of all the 
instruments. Even in the voice we find very high upper tones, # 
high as the fourth octave. The resonance tubes modify the “ 
most essentially. They respond only to those sounds which are 
proper tones of the tube. The clarinet, which must be? 


as a closed cylindrical pipe, gives only the upper tones of the unevel 


numbers, while the oboe, the tube of which is conical, gives those ° 


the even numbers also. This is the cause of the age pete: re : 


quality of the sound of these two instruments, in bo 
sound is produced by the agency of a wooden reed. hich a 
So far we have considered the case of resonance tubes ¥ 
able to give the fundamental of the reed, and also a ser be 
tones, but it may happen that the lowest tone of the resona® 
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vtthe fundamental of the reed, but one of its upper tones. Under 
‘ose circumstances this particular upper tone will be prominently 
engthened, and the sound will acquire & peculiar character re- 
enbling more or less the vowels of the human voice. In fact, the 
owes are sounds produced by membranous reeds—the vocal chords, 
p resonance tube of which—the cavity of the mouth, can be so 
nolified in width, length, and form as to fortify sometimes this, some- 
tins that, upper tone of the sound. The casiest and surest way of 
termining the proper tone which corresponds to the position of the 
nwth for each vowel is to gently whisper any vowel, retain the 


noth fixed in that position, and test it by holding before it tuning- - 


frks of various pitch until one is found, the sound of which is 
itensified by the resonance of the mouth. By passing in this way 
fm one vowel to another, the tones peculiar to each position of the 
notth may be ascertained. The determinations given below are 
those of Helmholtz, and apply to the vowels pronounced in the 
Geman way. Both for O and for U the opening of the mouth is 
umowed by the lips, while the greatest possible space is given in the 
uiddle by drawing down the tongue, so that the mouth approximates 
wthe form of a bottle with no neck. In such bottles the smaller the 
eng the lower the tone. This is borne out by these vowels. For 
l,m which the opening is the smallest and the space the largest, the 
oper tone is found to be f, and when the U is gradually converted 
uto 0 by opening the mouth the resonance rises also, until for a pure 
the proper tone of the mouth becomes b' flat. The position of the 
wouth for O is particularly favourable for resonance, the opening 
leng neither too large nor too small, and the hollows sufficiently 
If a fork which is tuned to b’ flat is struck and placed before 

lie mouth while the vowel O is gently whispered, the sound of the 
itk beomes so full and loud that it can be heard bya large audience, 
sy the position of the mouth is now changed through CE and 
A (as in father) the resonance rises a whole octave to b”-flat. The 
English and Italian A rises to a”, that is,a third higher. For 

= vowels there appears to be only one peculiar tone, and the 
: 'y of sounds produced in spaces of this shape would not lead us 
re otherwise. Starting once more from A through the series 
‘  E, I, we find that the lips are so far drawn back as not them- 
kind to produce a narrowing, but that a narrowing of a different 
iy. ee by the front part of the tongue and the hard gums, 
. © space over the larynx is widened by drawing in the root of 
flew The form of the mouth is now that of a bottle with a 
mun nae produced by the upper surface of the tongue and the 
bie or * I the hollow of the bottle is the largest, and the neck the 
Waitin For H the whole channel is rather wide. When these 
tmeap = tested two tones may be distinctly detected, the one 
nasa he § to the large space, the other to the narrow tube-like 
tween the gum and the tongue, so that the whole arrange- 


‘Ut resembles in principle the organ pipes already described, in 


Wo, Prouounced rather like the English E, and the E like a ha 
T 
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which a small narrow tube is fixed into. the closed top of the ipe 
This condition is most prominent for I where the length of the small 
canal is about two inches. Such a pipe would give the sound 0", 
The tone really found to be produced is d', which igs pretty near the 
mark if we take into account the irregular form of the tube, These 
vowels, then, are distinguished by two tones, the higher of which 
continues the series of the vowels U, 0, A. Helmholtz has found 
them to be for AN, g’"; and for E, b’’-flat ; and for I, da’. The lower 
tones, which are more difficult to determine, he found to be for X, 
d”; and for EK, f'; and for I, f. In producing the vowels & and UE 


the position is much the same as for the last, except that the lips come 


into play and lengthen as well as they can the small tube, thus 
lowering its pitch. For UE, its length will be about 23 inches, and 
the tone is found to be g’’, The lower tones are for @, fs for 
UE, f. The following scheme exhibits the resonance of the mouth 
for cach vowel :— 


= 


Hence we may conclude, and the supposition is borne out l 
practice, that certain vowels will sound better than others in particular 
parts of the scale, and they do so whenever their characteristic note 
one of the harmonics of the note sung. U sounds in mens nih 
on f, its characteristic note, or on d, or the lower octave F; the owe 
E best on f', or the harmonic under-tones f, or B, and s) on, A 
this is particularly observable at or about the limits of the ae 
Female voices have a tendency under c’ to run intoa dull O r¢ 2 
whose proper tone is situated here. In their higher mg ty vy 
or f", the vowel A sounds best, as its proper tone 18 at b’- | 
above b’’-flat I. 


From the foregoing considerations we may deduce the following 
rather than 


principles :— 

That what is called the quality of sound 1s an apparen 
a real phenomenon. : 

That pure sounds, however produced, sound alike soft and pleasaah 
but dull and of little power. the 

That a difference in their quality is only prodnced he ah be 
simple sounds are added one or more sounds of a hig roporton 
pitch ; and it is the mixture of simple sounds m yet 1 enitel 
that produces what is called the special quality of the § 


from different instruments. r tones 


ds, but | 


That sounds which are accompanied by their 
about as far as the sixth are fuller and richer than pes ing. Under 
are still soft, provided the higher upper tones are W 
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tis head we must class the pianoforte, the open organ pipes, the softer 
ines of the human voice, and the horn, which latter forms the link 
shich connects these with instruments with high upper tones. 

Flutes and the wide closed organ pipes approach nearly to the 
imple sounds. 

That when only the upper tones of the uneven numbers are present, 
in the narrow closed organ pipes, strings struck in the middle, and 
‘n the clarinet, the sound has a hollow, and if the upper tones are 
rery numerous, a positively nasal character. When the fundamental 
is predominant the sound is full, but if it is deficient it is thin, On 
this account the sound of wide open pipes is fuller than that of narrow 
mes, and the sound of strings struck with a soft hammer, than those 
duck by a hard one, and the tone of reeds with a resonance tube 
richer than that of recds not so furnished. When the upper tones 
leyond the sixteenth or seventeenth are perceptible the sound is sharp 
ud rough, on account of the discord of the higher tones. The degree 
sharpness may vary, if slight it does not prevent the use of such 
instruments in music. Under this head come fiddles, most reed pipes, 
the oboe, harmonium, and human voice. These dissonant upper tones 
we far more prominent in the brass instruments, and they can scarcely 
le wed alone for classical music, but they are of value on certain 
weasions for their great power in the orchestra. 


THE MAMMALS OF SOUTH: AMERICA. 


by P.L. Scuaver, M.A., Ph.D., F.R.S., Secretary to the Zoological 
Society of London. 


(With a Plate by Wolf.) 


Tz Zoological differences between the Old and New Worlds have 
¥en Well known to naturalists since the time of Buffon, whose theory 
ty that the animals of America were degraded descendants of 
hose of the Eastern Hemisphere. While there is, no doubt, some 
sort of truth in this idea—for, where corresponding forms occur, the 
— 18 usually less in bulk. and feebler in its distinctive 
oo ters than its representative in the Old World—it will be 
if we 
from our minds any idea of parallelism between 
wunas. ‘The northern portion of the Western Hemisphere 
Le, true,. overrun by Palearctic forms, which have extended 
he southwards, in some cases even beyond the isthmus of 
: — But the great southern mass of the New World has 
‘wae my undisturbed by these northern invaders, and in every 
ok cach oology—particularly among the Mammals—presents us 
ci & number of peculiar types, as to render the South 
tan ai Neotropical Region, after Australia, the most distinct 
Y tthe great Zoological divisions of the world’s surface. 
272 


Wish to gain a correct view of the Zoology of America, | 
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_ The peculiarities of the Zoology of Madagascar and the Mascarene 
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In the present endeavour to put forward the general iii | 


the Mammal-fauna of this region in a somewhat more decided 
light than has yet been attempted, I shall procced to discuss tho 
forms of the different orders of terrestrial Mammals that are found 
within its area, one by one. Summarizing the results thus arrived at, 
we shall not find it difficult to realize the principal characteristic 
features of Neotropical Zoology as regards this order of Vertebrates, 

The American Monkeys, as universally allowed by Zoologists, 
form a strongly-marked division of the order Quadrumana, s0 dis- 
tinct from the corresponding forms of the Eastern Hemisphere as 
not to be possibly confounded with them. They are spread over 


nearly the whole of tropical America, on the eastern side of the 


Andes, from the tierra caliente of Southern Mexico* to the most 
southern woodlands of Brazil and Uruguay. To the west of the 
Andes I am not aware that the presence of Quadrumana anywhere 
south of the Bay of Guyaquil has yet been recorded. The American 
Quadrumana are divisible into two well-marked sections, which 
perhaps deserve the rank of families. The Cebide, which are the 
most highly organized of the two divisions, are at once distinguish- 
able from the Simiide of the corresponding latitudes of Africa and 
Asia by the presence of thirty-six teeth, instead of thirty-two; the 
false molars being increased from eight to twelve in number. The 
Marmosets (Hapalide), which take a lower rank, have the same 
total number of teeth as the Old World Simiide, but four fewer 
true molars, this difference being made up by a proportionate increase 


in the number of false molars—which, as in the Cebide, are twelve in — 


number. The subjoined table will give at a glance the distribution 
of the generally-recognized families of the Quadrumana amongst the 
seven principal Zoological Regions of the earth’s surface. 


1. 2. 3. 4. 5.+ 6. 1. 
NeorroprcaL| Nearcric | Patmarctic| | LemurtaN | Inpian AUSTRALIAN 
REGION. REGIon. REGION. REGION. REGION. ReGIon. 
Simiidze Simiidze Simiide 
Cebidz 
Hapalide 
| Lemuride Lemuride | Lemuride 
Tarsiide 
Chiromyide 


A few words may now be said concerning the principal genera ” 
compose the two families of American Quadrumana, It may 


* For some remarks on the northern limit of the Quadrumana 1 the ae 
World, see ‘ Nat. Hist. Rev.,’ 1861, p. 507, where I have endeavoured ont 
where the liae should be drawn with more exactitude than has hitherto — 

t I have hitherto only reckoned the principal Zoological Regions of Me F’ 
as siz in number, having associated Madagascar and its islands = et 
: Pity icle on this 
however, so great, especially as regards its Mammals (see my former artic 
subject, ‘Journ, of Se., vol. i, p. 213), that it is perhaps better to consider je , 
forming a distinct Zoological Region, for which no term can be more approp 
than that of Lemuria, as has been already suggested J. ¢. 
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~ ¥ sauked that the American Monkeys, are, without exception, ex- 
~ § dusively arboreal in their habits. Some of the Old World members 
{the order, such as the Formosan Macaque (Macacus cyclopis, 
frinhoe),* and the Barbary Ape (Macacus Sylvanus), are rather rock- 
inbers than tree-livers. But this is not the case with any species 
tthe two American families of Quadrumana, as far as has been 
titherto recorded. Commencing the series with these forms of the 
(ide, wherein the possession of a fifth hand, in the shape of a 
mensile tail, shows a more especial adaptation to tree-life, we first 
wet with the genera Mycetes,t Lagothrix, Brachyteles, and Ateles, 
ln these forms the terminal vertebre of the tail are dilated, and its 
amity is denuded of hair on the under side, so as to permit of a 
ime hold being taken by this organ, and to render it still more 
milble for locomotion, Of the Mycete, or Howling Monkeys, so 
rmarkable for the terrific bellowings which they are enabled to 
mduce by a special modification of the hyoid bone and thyroid 
attilage, about six species are generally recognized by naturalists. 
These range over nearly the whole of the limits within which the 
American Quadrumana are distributed, at any rate from Guatemala 
w Southern Brazil. Lagothrix, on the other hand, is a form confined 
wthe valley of the Upper Amazon. Though several species of this 
gus have been described, it is probable that they may be all 
erable to varieties of the Lagothriz Humboldtii.t The genus Brachy- 
tlt of Spix (= Eriodes of Isidore Geoffroy St. Hilaire) is another 
uootypic form, peculiar to the forests of S.E. Brazil. Although nearly 
ilied to Ateles, it is distinguishable by “the peculiar position of the 
usttils, the equality in size of the incisors, the shortness of the 
‘anes, and the globular form of the head.” § Afeles, on the other 
d, is more numerous in species, and more widely diffused, the 
ust northern monkey hitherto recorded in the New World belonging 
= genus,|| and the group being represented also in Southern 
wail. About seven or cight species of Ateles appear to rest on good 
rg and are usually recognized. They are all remarkable for 
rm long slender bodies and elongated limbs, whence they have ob- 
ined the appropriate name of Spider Monkeys. They are also dis- 
ri ble by the absence or imperfection of the thumb, a structure 
at singularly enough, likewise occurs in a genus of Simiide 


tines met with in the corresponding latitudes of the African. 


t Zool, Soe.,’ 1812, p- 350. 
hevnt] — is usually arranged in this neighbourhood, but Mr. Fiower has 
dearts : a (‘P. Z. &.,’ 1864, p. 338) that, as regards its brain-structure, it 
tears hee from Cebus and the more highly-organized Platyrhines, and 
8 also abno — closely allied to Nyctopithecus. The structure of its sternum 

1 Cf. Bates” Lear e on the Amazon,’ ii. p. 319; and Slack in ‘Journ. 
‘ » p. 
tk P roc, Acad. Phil.,’ 1862, p. 513. 

at. Hist. Rev.,’ 1861, p. 508. 
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Next to these four genera we must arrange the typical ¢ 
in which the tail, though still prehensile 
vertebre dilated, is wholly covered with hair, and does not serve the 
same important office of a fifth hand, as is the case in the Ateline 
groups. The Celi have a wide range, from Guatemala on the north 
to the banks of the Uruguay in the south. They are very difficult to 
distinguish specifically, owing to their great variation in colouring, 
Wagner, in his supplemental volume to Schreber’s Singethiere 
reduces the species of this genus to ten, while Reichenbach, in his 
lately published Natural History of Apes,* recognizes not less than 
thirty-five! There can be no doubt that of the two Wagner is 
much nearest to the mark. 
_ After Cebus we come to a section in which the tail is lax and 
villous throughout, and no longer used for prehension. This group 


embraces the inscct-cating genera Nyctipithecus, Callithria, and Chryso- 


thric. Nyctipithecus contains some three or four species from the 
great wood region of the interior of South America, remarkable for 
their owl-like physiognomy and nocturnal habits. Callithria is a more 
numerous genus, and rather wider in its distribution, Callithria 
personata being said to occur on the banks of the river Parana, north 
of Corrientes, and two or three other species, besides this, being found 
in South-eastern Brazil. Chrysothrix embraces three species, two 
from the Amazon valley, and a third (C. sciwrea) from Guiana and 
Venezuela, but extending up the Panamanic Isthmus as far north 


as David.t 


_All the preceding genera of American Quadrumana have vertical 
incisors like the Monkeys of the Old World. There remain to be 
noticed two forms belonging to the Cebide, peculiar for having their 
incisors sloping forward like some of the Lemuride, These are 
Pithecia and Brachyurus. The Sakis (Pithecia) number some seven 
or eight species, which inhabit various parts of the great Amazonian 


~ wood region and Guiana. Brachyurus, distinguished from Pithecia by 


its abbreviated tail, contains four species, all from the forests of 
Amazonia. 
The second family of the American Quadrumana, the Hapalide 
(Marmosets), comprehends about thirty species, divisible into - 
genera, Hapale and Midas. They are most numerous in the forests r 
the interior of South America, ranging as far south as the borders 0 
the Argentine Republic. One species (Hapale edipus) is common ® 
Chiriqui, Central America, but I am not aware that any member 0 
this family has been known to occur farther north. ear ef 
In considering the Neotropical forms of the next great - te 
Mammals, the Chiroptera, I shall follow strictly the new — int 
of this group lately proposed by my friend Dr. Peters, of Der * 
who has devoted so much time and attention to the study of this 


* Die Vollstandigste Naturgeschichte der Afien. Dresden. 
See ‘Proc. Zool, Soe.” 1856, p. 159. 
‘Sitzungsh, Ak. Wiss. Berl,’ 1864, p. 256. 
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atorder. Dr. Peters divides the Chiroptera into seven families, of 
stich the subjoined table shows the geographical distribution :—* 


— 


Err” 


| 4. 5. | 6. | 

Pteropodidie Pteropodida Pteropod ida Pteropodidae 
j Megadermatida Megadermatide Megadermatide 
| Rhinolophide Rhinoluphide: Rhinolophide: Rhinolophide Rhinolophidwe 
— | Noctilionide Noctilionide Nuctilionider 
1 | Vespertilionidee Vespertilionidar | Vespertilionides Vespertilionider Vespertilionide 

| 

§ 

It will be observed that the true frugivorous bats, forming the 
tmily Pterpodide, which on account of their three-joimted index- 
P BF fr and peculiar dentition are often regarded as constituting a 
; wparate sub-order of the Chiroptera, are altogether wanting in the 
. Nev World, their place in the economy of nature being taken by 
: tain forms of the more typical Chiroptera, the structure of which is 
9 modified as to enable them to perform the same functions. So, 
, likewise, are the two first familics of the Insectivorous section. In 


i le third family the Phyllostomatide, or Vampires, we have a group 
| ywely American, and, indeed, forming one of the most characteristic 


; iatures of the Neotropical Fauna, as they are nearly entirely confined 
the Neotropical area, only one or two species wandering beyond its 
—— the neighbouring parts of the northern region of the New 
orld, 
: The Phyllostomatide form one of the three families of Insectivorous 
. hits which are provided with a peculiar dermal development on the 
@ per surface of the nose. From the Leaf-nosed Bats of the Old 
. World (Megadermatide: and Rhinolophide) the Phyllostomatide are 
x it once distinguishable by having three, instead of two, bony phalanges 
. uthe middle finger. With the exception of the genus Macrotus the 
- Cars gencrally stand asunder from one another, as in our Horseshoe 
Bats (Rhinolophus), but they are always provided with an “ car-clapper”’ 
" Bee, Placed in front of the aural orifice, which is wanting in the 
inolophi. They are divided by Dr. Peters into five sub-families, 
of ¥ Ucemmg which we may say a few words. 
of The typical Phyllostomatide: or Vam pyrt of Dr. Peters contain 
. Ve genera Phyllostoma, Vampyrus, Carollia, and Macrotus. They are 


f | meeiivorous, although the large Vampyrus spectrum has been stated, 
te What is apparently good evidence, to be addicted to blood-sucking, 


of om the true Desmodine. The second sub-family (Glossophagina), 
genera with an elongated snout and a long producible 
Shen up-pointed tongue, is also insectivorous. The next sub-family 
Lodermatina) contains only frugivorous bats, much like the 


oe in external appearance, but with tecth-characters modified 
cr diet. The fourth sub-family, as arranged by Dr. Peters, 


* Th 
generally sare With the convenient (though not strictly classical) system 
opted in this country, have so far modified Dr. Peters’ family names 


to nue 
§ them all to a uniform termination in ide. 
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contains only the two very peculiar gcencra Desmodus and Diphylla 
wherein the teeth are expressly modified into an instrument for tappi 
the blood of other Mammals. In the young Desmodug six a 
incisors are present ; in the adult animal the two outer pairs disappear 
to make room for the highly-developed medial pair, the inner margins 
of which meet together and form a most formidable weapon for 
blood-letting. True molars are wanting altogether in this form of 
bats, as they have no occasion to masticate their food. The stomach 


_ of Desmodus also presents a most remarkable structure, which has 


lately been described by Professor Huxley,* and is clearly connected 
with its abnormal diet. The cardiac end of this organ assumes the 
form of an elongated cecum reflexed upon itself, and is evidently 
intended to form a reservoir for the blood drained by the Desmodus 
from the body of its victim. 

Whatever may be the case with regard to the other Vampires, we 
have the most unquestionable evidence as to the blood-sucking habits 


of the genus Desmodus, Mr. Darwin having been present when, inthe ~ 


neighbourhood of Coquimbo, in Chili, one of his servants captured a 
bat of this form actually fastened upon a horse’s back. As regards 
its ally Diphylla, we have similar testimony from Mr. Fraser, who 
sent home from Ecuador an example of D. ecaudato taken in the act 
of sucking blood from a man.t The fifth and last sub-family of the 
Phyllostomatide consists of Mormops, Chilonycteris, and the allied 
form Pteronotus, three genera of which the principal sedes is the West 
Indian Islands, although some of the species penetrate into the 
adjoining parts of the continent. They are remarkable for having 
the end of the tail frec, and extended from the back of the caudal 
membrane. 
We now come to the Insectivorous Bats, without any foliaceows 
appendage to the nose. These are divided by Dr. Peters into thr 
families, each of which has three representatives in South America. 
Of the Brachyura, or Noctilionidw, as we should prefer to call them, 
distinguished by the abbreviated tail, which is shorter than the anal 


membranes, four well-marked genera are met with in this regiol. 
The most remarkable of them, and one of the most curious forms 0 | 


the whole series of Chiroptera, is Diclidurus, in which the te 


bell. The 


caudal vertcbree are so modified as somewhat to resemble a bell. 
single known species of this form, which is of rare occurrence, 
been obtained in Brazil and in Central America. It is, moreows 
remarkable for the colour of its fur, which is nearly white—@ ng 
unusual character amongst the Mammals of tropical regions. 


The {Molosside, with their long rat-like tails and swollen lips 


are represented in America by species of the genera a 
Nyctinomus, the former, as restricted by Dr. Peters, bemg Pe family 
the tropics of America. The typical and very numerous vii 
Vespertilionide, is of universal distribution, but presents . 


By Professor 


* “On the Structure of the Stomach in Desmodus rufus.” 
Huxley. ‘ Proce. Zool. Soe.,’ 1865, p. 386. 
Sec ‘Proc. Zool. Suc.,’ 1860, p. 212. 
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geil purely Neotropical forms, such as Histiotus, Natalus, and 
roplerd, 

Ve third great order of Mammals, the Insectivora, are, as far as 
a present knowledge extends, entirely wanting over the whole of 
ie continental portion of America south of Panama. The Arctopo- 
iim* genus Sorex descends into Central America as far south as 
‘utemala, where a single species was collected by Mr. Salvin.t Other 
ws are registered in Dr. Gray’s Catalogue of the Mammals in the 
British Museum as having been obtained at Coban, in the same 
wmtry, But farther south every trace of the Insectivora disappears, 
al their place in the economy of nature is probably supplied by the 
atmophagous Marmosets, and by the numerous small species of 
\usupials belonging to the family Didelphyide, some of which 
mesent a remarkable similarity to the true Insectivora.} 

In the West Indian Islands, however, which certainly belong to 
le Neotropical region, we meet with a single very anomalous and 
Wwhted form. of Insectivores—the genus Solenodon of Brandt. Two 
qeies are now recognized of this extraordinary type, inhabiting 
iiferent islands. The Solenodon paradocus, made known to science by 
hufessor Brandt, of St. Petersburg, as long ago as 1833, is from 
liyti. The Solenodon cubanus, lately described by Dr. W. Peters in 
a elaborate Memoir in the Transactions of the Royal Academy of 
Kiences of Berlin, is, as its name indicates, from Cuba. The 
‘ilenodon, we may remark, had been previously noted as occurring in 
lib by Sefior F', Poey, of Havana, who has done so much towards 
lie investigation of the Fauna of that island, but had not been dis- 
guished from its Haytian representative, until Dr. Peters came to 
‘mpare the two animals together. | 

The great order of flesh-eaters, or Carnivora, which we now arrive 
i, 18 spread over the whole earth, with the exception of Australia, 
there, as has already been shown, its place is supplied by Marsupial 
tims modified to serve the same purpose. In South America, 
“sentatives of four of the familics into which the Carnivora are 
wully divided are met with, namely, Felidw, Canide, Mustelida, 
ial Urside, The Hyenas (Hyenide), which are usually recognized 
tm family, and the Civets (Viverride) are entirely restricted 

e Old World, with the exception of the single Mexican genus 

8, which is commonly assigned to the latter family. We 
..,mmence our survey of the Neotropical Carnivora with the 
which embraces the three families Felide, Canide, 


a the first of these families, all the South American represen- 
r belong to the typical genus Felis. They may, however, be 


* 
of le all those genera “ Arctopolitan ’’’ which are common to the northern regions 


cmmon tp the are such as Arctomys, Bison, Castor, &c. Such forms as aro 
allel regions (such as the Trogonidee) may in like manner be 
+ Sorex Picopo 
Espe micrurus, ‘Tomes, ‘P. Z. S.,’ 1861, p. 279. 
Pecially the genus Hyracodon, Tomes, ‘ P. Z. 8.,’ 1863, p. 90. 
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divided into two sections: first, the striped and spotted Cats, headed _ 
by the Jaguar (Felis onca); and secondly, the uniformly-coloured 
species, of which the best-known example is the Puma (Felis conegloy 
The Jaguar is the largest and finest species of the Cat-group in the 
New World, and indeed yields only to the Tiger and Lion of the 
whole Feline family in strength and power. Besides the Conspicuous 
differences of its markings, it is distinguishable from the Leopards of 
the Old World by its thick and compact form. The Jaguar has g 
wide range in America. In La Plata it is found in the eastern region, 
in the woods along the banks of the larger rivers. Throughout Brazil 
and Guiana it is also generally distributed, and according to Tschudi jg 
met with in both the castern and western Peru. It extends throughout 
| Central America and Mexico, and into the United States as far north 
? as the Red River of Louisiana.* In the grassy Llanos of Venezuela 
: the Jaguar is said to be very abundant, the introduction of Europea 
| cattle and horses having enabled these large beasts of prey to find © 
subsistence in a region where, in its original state, they would have © 
found much difficulty in obtaining a sufficient supply. The other 
South American Cats belonging to the “ striped and spotted” section 
are mostly of comparatively small size. In the Pampas of La Plata © 
the long-haired Felis payeros is the characteristic species, and extends 
5 all over the great plains which compose the eastern portion of this 
5 part of South America, going nearly as far south, according to M. 
Darwin, as the Straits of Magellan. In the coast-forests of South- 
eastern Brazil, Felis mitis and F’. macrura occur ; in the great Amazon 
{ valley, F. tigrina, F. celidogaster, and F. pardalis are met with. The 
: latter species, under the form of one or more of several barely-dis- 
| tinguishable varictics, ranges all through Central America and Mexico 
into Texas. The uniformly-coloured Cats, which are further disti- 
guished by the round pupil of the eye, are headed by the Puma, ot 
“ American Lion,” as it is often called. The Puma has a still more 
extensive range in America than the Jaguar, or perhaps than ay 
other species of Mammal. From Chili and Patagonia on the soul, 
it appears to be distributed all over the southern and ay ws 
- continents up to 50° or 60° N.L., thus presenting us with a me "a 
‘some 110° of latitude. The Eyra (Felis eyra) and the JaguarmG 


i 
4 


(Felis yagouaroundi), which belong likewise to the unspotted seco, | tis g 
seem to accompany the Puma in its wanderings to a certaln — _ 
being included by Burmeister among the Mammals of — m | : J 
Brazil, and by Baird amongst those of Texas. They are, there a - 
doubtless also found in intermediate localities, although their exit I 
range has not been yet well worked out. | “ len 
So much for the Felide of South America. We must now nid : 
few words about the Canide of the same country, which compre va 
two well-marked types, Icticyon and Canis. Of these Teticyon 
* Dr. Gray has described the Mexican Jaguar as distinct (Leopari 
dezi, ‘Proc. Zool. Soc.,’ 1857, p. 278, pl. 58), but as a separate spec’ © i he, 
requires confirmation, being based merely on differences ol coloration, iy 


the whole Feline group is very variable. 


= 
- 
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nos only a single peculiar species, first made known to scienco by 
\y Brazilians, has sometimes been referred to the Mustelide. But 
Biz is now no doubt, as Professor Burmeister (who formerly adopted 
is view) has himself shown,* that its proper place is with the Dogs 
(wide), of which it is an aberrant form, resembling the Badgers 
To Professor Burmeister we are also indebted for a very elabo- 
sie account of the American species of Canis.t These are en in 
mber, and are divisible into three sub-genera, which Professor 
meister calls Chrysocyon, Lycalopex, and Pseudolopex. The first 
mins only the peculiar Canis jubatus of Desmarest, distinguished 
Wits large size and brilliant colouring, which is found chiefly in 
ie swampy and more open districts of Southern Brazil and the 
iyentine Republic. The second (Lycalopex) embraces three species: 
Cemerivorus, of the wooded districts of Western South America, and 
(mis vetulus and C, fulvicaudus, of the Campos of Inner Brazil. The 
lint (Lycalopex) contains three species; the best known of which is 
be Canis azaree, which is very abundant all over the southern extremity 
dthe American continent. Mr. Darwin tells us that this animal 
8“common in La Plata, Chili, and the whole of Patagonia, even to 
le shores of the Strait of Magellan.” In the sterile and deserted 
"gous of these countries this dog often prowls about by daytime, 
eng chiefly on the smaller Rodents. In Chili it is said to be very 
siructive in the vineyards from the quantities of grapes which it 
—. and necessitates the presence of watchers to keep it away. 
Canis magellanicus, which is also a Lycalopex, seems to be con- 
hs “2 western side of the Andean chain, ranging from “ the 
- 2 entangled forests of Tierra del Fuego to the almost abso- 
: w#—a well-defined group of Carnivores, easily recog- 
_ by the presence of only a single tubercular molar in sath al 
Y2o means abundant in South America, the greater number of 
oo being restricted to the more temperate regions of both 
bei = Bsn nevertheless, occur within the limits of the 
, ane egion representatives of several genera belonging to 
: M4 0 which we must call our readers’ attention. Of the more 
y a I am not aware that more than one species 1s cer- 
lich Wh as occwring in South America—the Mustela frenata of 


n ustein, Which may have probably extended itself southward from 


sedes in Mexico,$ along the Andean range. 
am 1 ‘cts, on the other hand, we meet with a purely Neotropical 


resented by two species, both belonging to Brazil and the 


* Prlaii | 

Brasiliens, p. 1 
Zool. Voy. ‘ Beagle,’ ii. p. 11. 
ng of { ( Gray, P.Z.S.,’ 1864, from Eeuador, is probably 
Species. M. agilis of T'schudi’s Fauna Peruana is perhaps not 
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adjoining countries of South America, but not, as far as I know found 
to the north of the Isthmus of Panama. Mustela and Galictis sro th 


only two forms of Neotropical Musteline. Of the Otters (Lutrine), 


which form a second well-marked division of the same family, dig. 
tinguished by their aquatic habits no less than by their peculiar jr 
ture, several distinct species occur in South America. In Chili th 
Lutra chilensis is “ exceedingly common among the numerous islands 
and bays which form the Chonos Archipelago.” This otter by no 
means confines itself to fish, having been observed by Mr. Darwin ty 
prey on volutes, cuttle-fish, and crabs. In Brazil the Lutra brasiliensis 


inhabits the river banks after the manner of our well-known Ewope — 


species. 


The sub-family Melina, typified by our European Badger, includes 7 


the Skunks of the New World (Mephitis), so notorious for the suffocating 


odour which they produce when irritated, which have one or mor. 


representatives in South America, although the more typical species of 
the genus are found only in Middle and Northern America. The 
Mephitis patagonica is found over La Plata, Patagonia, and Chili; and 
other species have been described from various parts of Southem 
and Central America. The Southern forms all belong to the sub- 
genus Thiosmus of Lichtenstein, but it seems doubtful whether they 
are anything more than varieties of one variable species. 

The plantigrade Meline form the transition to the last family of 
Carnivora, the Urside or Bears, which are, essentially distinguished 
from the other groups of the same Order by their peculiar dentition, 
Of the typical genus, Ursus, only one species is generally acknowledged 
as South American—the Spectacled Bear (Ursus ornatus) of the higher 
Peruvian Andes. Tschudi has described a second (Ursus frugileg), 
from the warmer zone of the same country, but I am not aware thi 
_ specimens of this species exist in any European collection. Besites 
the Bears, however, three other genera belonging to the same family 
arefound in South America—the Raccoons (Procyon), the Coatis 
Nasua), and the Kinkajous (Cercoleptes). The South Amenal 

coon (Procyon cancrivorus) is a well-marked species, belonging 
to the same genus as the well-known Raccoon of the United ae 
| a lotor). It appears to be common in the forests of Brazil 7 

uiana, The Coatis (Nasua), distinguishable by their long tal # 
produced movable snout, have a wider range, from Mexico sm 
ward to La Plata. Many species have been described of this gem 
but it still remains doubtful whether there exists more than on¢ po 
able species. The Kinkajou (Cercoleptes) is still farther aberrant i 
the typical Bears than either of the two last-named gener, © te 
sometimes considered as the type of a distinct family. It may i 
regarded as a characteristic form of Neotropical Mammals, being 


stricted to the wood regions of the Amazon valley and — 
northwards as far as Guatemala. Only one species of this pe'™ 


prehensile-tailed, nocturnal Mammal-form is known to al for i 


Neotropict! 


The subjoined table will show at a glance the princi 
Neotropical Carnivora, the names of those restricted to the 
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ygion, and therefore especially characteristic of this Fauna, being 
rated in italics :-— 


CANIDA. | FELIDA. MUSTELIDA, | 
Icticyon Felis Mustela Ursus 
Canis Galictis. Procyon 
Lutra Nasua 
Mephitis Cercoleptes 


The Rodentia, which now claim our attention, in South Amcrica, 
gin nearly every other part of the world, are more numerous in 
gecies, and more abundant in individuals, than any other order 
iMammals. A considerable number of genera belonging to this 
mup are also peculiar to the Neotropical Region, especially, as we 
till see, among the Hystricine forms, which are very extensively 
ineloped in this part of the world. In attempting to give ap outline 
the more noticeable features of this difficult group, I shall base my 
murks principally upon Mr. Waterhouse’s paper on the distribution 
dthis Order, given in the Zoological Society’s ‘ Proceedings’ for 
1, and in the same author’s volume on the Leporide and Hystri- 
diz in his excellent (but, alas! unfinished) ‘ History of Mammals.’ 
h the above-named paper of Mr. Waterhouse, the Rodentia are 
inded into eight families. In the tables subsequently given in 
lith Johnston’s ‘Physical Atlas’ only four of these are adopted, 
unely—Sciuride, Muride, Hystricide, and Leporide. To these 
| agree with Professor Baird in adding, as a distinct family, the 
‘weomyide or Pouched Rats, distinguished by their large and distinct 
atemal cheek-pouches, a group peculiar to, and very characteristic of, 
le Northem Region of the New World, which may be intercalated 
uineen the Muride and Sciuride. 

The Sciuride, which must be placed at the head of the Rodentia, 
te by no means abundant in South America. Of five well-marked 
taer—Sciurus, Pteromys, Tamias, Spermophilus, and Arctomys, com- 
on! referred to this family, but one—typical Sciurus—occurs at 

within the limits of the Neotropical Region. And of Sciurus, out 
| we sixty or seventy known species, seven or eight only are South 
" — In 8.E. Brazil the only species mentioned by Burmeister 
: wus langsdorfii of the interior and S. estuans, which is common © 

ie the forests of the eastern coast. The latter Squirrel is alone 

eo to Guiana by Schomburgk. In Eastern Peru, besides this 
wu) - occur, according to Tschudi, and a fourth (Sciurus strami- 
obtained from. the western coast-region of the same 
ieee = the Amazon Valley several others are met with, speci- 
ice, uch were first obtained by the indefatigable collector Johann 
p 0 squirrel is given by Rengger or Azara as occurring in 

‘Taguay, so that imi 
leminatine tengo, ay take the southern limits of this form as 
iy ther with the forest region of Brazil. In Central America, on 
ote Sciuri ty »,48 we go north, the species become more numerous, 
everal oth aving been obtained in Guatemala by Mr. Salvin, and 

“rs occurring in Southern Mexico. = 
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as in most other countries, but belong to a different section of the 


family from tho typical Mures of the Old World. They hare ban 


constituted a particular tribe or sub-family by Burmeister, under the 
name Sigmodontes, from the peculiar structure of the molar teeth. b 


which they are readily distinguishable from their representatives jy | 


The best-marked South American genera ” 
included in this section are Hesperomys, Rithrodon, and Holochilomys, 7 


, generally 


the Eastern hemisphere. 


Hesperomys and its subdivisions embrace some forty species 
diffused over South America. ithrodon embraces three species, all 
from La Plata and the southern extremity of the continent. Holo 
chilomys has four Brazilian species. Other less known genera of this 
group are Acodon and Drymomys, founded on single species from Per, 
{ should mention that the common European species of true Mus aro 


likewise firmly .established in many parts of South America, but 


doubtless owe their introduction to the agency of man. 

We now come to the Hystricide, which, as I have already said, 
is essentially a South American group. Mr. Waterhouse divides 
this family into six minor sections or sub-families, viz. Hystricina, 
Dasyproctina, Echimyina, Octodontina, Chincillina, and Cavina. Of 
these the true porcupines (/ystricina) are alone widely distributed, 
the two typical genera of this group, Hystrix and Atherura, bemg 
found in the Old World. The five remaining sub-families, if we 
except the two African types Aulacodus and Petromys, are entirely 
restricted to the Neotropical Region. We must devote a few remarks 
to each of these groups. ‘ | 

The Cavies (Cavina) embrace three well-marked forms, all 1 
stricted to South America—Dolichotis, Cavia, and Hydrocherus. 
Dolichotis contains only the. hare-like Patagonian Cavy (D. Pata- 
chonica), which forms one of the characteristic features of the 
Patagonian landseape, being common all over the gravelly desert 
of that country. Cavia is known by some seven or eight repre 
sentatives, mostly Brazilian, but in one instance extending 
southwards down to the Magellan Straits. Our domestic Guinea 


pig” is derived from one of these specics, a native of the banks of | 


the Rio de la Plata. The Capybara (Hydrocherus), the largest know 


species of Rodent, is also abundant in the vicinity of the same TV, ” 


’ though it extends far northward over all Brazil into Peru and Guiaba. 
It is generally stated to be the favourite prey of the neuer, . 
Chincillas, which from the second sub-family of Mr. eager 
arrangement, are chiefly found in the mountainous 
and Chili, though one species (the Viscacha) 1s confined to the p 


of La Plata, and forms a very prominent feature in the Zoology | 


the Pampas. The Alpine Chinchillas (Lagidiwm ana Chinchilla) 
remarkable for their soft and delicate fur, which caused them 
known commercially long before we became acquainted bs Solin 
curious structure, are distributed over the Andes of Chi}, 


the sear 


and Peru, and range up to an altitude of 12,000 feet above 5 South 


level. The third sub-family (Octodontina) is again exclusiV 


ener 
American, embracing about a dozen species referable to the § 


4 


The Muride are, on the contrary, very numerous in South Americs fil 
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firocoma, Octodon, Sch izodon, Spalacomys, and Ctenomys, which inhabit 
middle and southern parts of that continent, occurring on both. 
asof the Andean range. ‘They are all of small size, and are partly 
{bwrowing, partly of more or less climbing, habits, agreeing with 
\» (avies and Chinchillas in having rootless molars, but readily 
isinguishable from these two families by the possession of five well- 
jrloped toes on the hind fect. The Spalacomys poeppigii presents. 
various deviation in mode of life from the rest of the group in 
ing neatly entirely under ground, and only occasionally emerging 
jright-fall. In the next sub-family (the Echimyina) we mect with 
m African types, Petromys and Aulacodus, The remaining genera, 
lunomys, Myopotamus, Cereomys, Dactylomys, Loncheres, and Echimys, 
wall exclusively Neotropical types. Capromys and Plagiodus are 
juncteristic forms of the Antilles. The other genera inhabit the 
when and central portions of the continent, not, however, as far 
sl mow, occurring northwards of the Isthmus of Panama, The 
lt known animal of this section is, perhaps, the water-loving Coypu 
Miopotamus coypus), which has much superficial resemblance to the 
barer (Castor), and has been erroncously associated with that animal. 
le Agoutis (Dasyproctina) form the fifth subdivision of the great 
lytricine family according to Mr. Watcrhouse’s system. They 
mbrace two genera, Ceelogenys and Dasyprocta, both exclusively Neo- 
nical, The first-named genus contains but one well-established 
yecies, the Paca, Ceelogenys paca. Nothing can give a better idea 
if the poverty of large animals uscful for food in the Amazonian 
insts, than the fact that this little animal and the Coypu are the 
yeies most sought after for food by the hungry hunter, who, in a 
‘imesponding latitude in Africa would be feeding on the flesh of elands 
ui giraffes. The Agoutis (Dasyprocta) are nine or ten in number, 
ttnding from Paraguay and Bolivia into Mexico.* This is also 
neof the few genera of Mammals (exclusive of Bats) which occur 
athe West Indian Islands, Lastly, we come to the sixth sub-family, 
Hystricina, of which the most typical forms, Hystrix and Atherura, 
we peculiar to the Old World. The American Porcupines form, in 
quite a separate section of the group to which Professor Brandt 
given the name “ Philodendree,” from their trec-loving habits, 
Y are divisible into three genera, Erethizon, Cercolabes, and 


wonys. The first of these is a Nearctict form, the remaining two 


tt Neotropical, Chetomys contains but a single Brazilian species ; 

‘W0es comprehends a series of a dozen species or so, which are 

“ all over the forests of America from Mexico to Paraguay. — 

; é last family of Rodents, the Hares (Leporide), contain only 
ee forms, Lepus and Lagomys. The latter is an Arctopolitan 
hin ing confined to the Palwarctic and Nearctic regions. Lepus is 

Y diffused over the greater part of the world, except the Australian 


* 
Mel 10 — has lately described a Mexican species, D. Mexicana, ‘Rey. 
" Gray has recently described a species of Erethizon from New Granada 


tems: and P. Z. &.,’ 1865, p. 321), but I doubt its truly belonging to this 
t. Gray has provided a sub-genus for its reception (Lchinoprocta). 
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region, but appears especially prevalent in North America, where iS 
some twelve or thirteen species are known to occur. In South 
America a single species of Hare only is found—the Lepus brasiliensis 
which extends over Brazil and the adjoining parts of Peru, Bolivia, - 
and Paraguay. With this specics is concluded the long series of — 
Neotropical Rodents. | 
The next succeeding orders of Mammals contain all the 

and most bulky animals at present existing on the earth’s surface, |p 
considering them we shall at once sce the poverty of the Neotropical © 
region in these forms of animal life as compared with the correspond. 
ing parts of the Old World. While Asia and Africa have each their 
species of Elephant, no Proboscidean is known to the existing Fauna — 
of the New World. While four types of Perissodactyles are found in | 
various parts of the Eastern Hemisphere, the Western World numbers 
only one of these forms in its existing Fauna. Among the Artio- 
dactyles. of the Neotropical regions we look in vain for anything 
corresponding to the Hippopotami and Wart-hogs of Africa. The 
non-ruminant division of this Order is only represented in America 
by two species of the peculiar genus Dicotyles. When we come to the 
Ruminating Artiodactyles, the contrast is still greater. Where m | 
South America can we find anything to compare to the 70 or 8) © 
species of Antelopes and other Bovide of the Indian and Afmcan 
Faunas? This great family, the most useful of all to mankind, is 
absolutely without a single representative in the whole of the Neo- 
tropical region. Throughout the greater part of the immense area of ” 
South and Middle America the only Ruminants to be met with are © 
‘some scattered species of Deer (Cervus)—the second and only peculiar 
Neotropical form of the Ruminants being confined to the elevated 
regions of the Bolivian and Peruvian Andes. The following table” 
shows the general distribution of the Ungulata :— | 


Distribution of the Ungulata. 


3. 4. 5. 6. 
NeorropicaL!| Nearctic |Pat@arctic;  |LEMURIAN INDIAN 
REGION. ReGion, Recion. .. | REGION, REGION. 
Equide uidee Equide 
Tapiridx Tapiride 
Hyracidxz 
Rhinocerotide Rhinocerotide 
Hippopotamidz 
Tragulidz rragu 
Moschidz ‘de 
Cervide Cervidee Cervide Cervi 
Camelopardali 
Camclidz Camelide ay Come 
Bovide Bovide Bovide Bovi 


I must add a few words on the special distribution of each of the 
four Neotropical representatives of the Ungulata. he common — 
The Tapiridw of South America are two in number: the ae 

and well-known Tapirus americanus, which is found all over 
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wions of Central and Southern America, and the Hairy Tapir 
t rillosus), a little-known species peculiar to the Peruvian Andcs, 
if which, I believe, there is no specimen in any museum in this 


wy Snide, as I have already said, the Neotropical region possesses 
lta single form, the Peccary (Dicotyles). The two known species of 
fis form appear to be widely diffused from Guatemala throughout 
(entral and Southern America to Paraguay, wherever suitable locali- 
ts exist. The Collared Peceary (D. torquatus) ranges farther north- 
mtd than the white-lipped species, occurring even in the plains of 
Texas, 

The Cervide of the Neotropical region are some nine or ten in 
umber, pretty generally distributed throughout the whole area, 
acept in the extreme South. They are all, however, referable to the 
las typical forms of the group—true Cervus only occurring in the 
Pilwarctic and Nearctic Regions. Furcifer, Blastocerus, and Coassus 
w the sub-generic names of the Neotropical forms of this family. 

lastly, the Camelidee of the Old World are represented in the 
blivian and Peruvian Andes by the genus Auchenia, of which 
lere are usually held to be two distinct wild species, the Guanaco 
(4.quanaco) and the Vicugna (A, vicunia), the Lame and Alpaca being 
generally considered to be domestic varicties derived from their stocks 
iespectively, 

The next following Order of Mammals—the Edentata of Cuvier — 
fms one of the most characteristic features of Neotropical Zoology: 
f the two great divisions which make up the Order, one—the 
Phyllophagous section, comprehending the single family of Sloths 
Brdypodide)—is wholly peculiar to this region. Of the second or 
Lntomophagous division, two families, which contain the greater 
wen of the species, are likewise restricted to South America— 
img only two types (Orycteropus and Manis) represented through- 
uit the whole of the Eastern Hemisphere. 

“ é subjoined table will show at a glance the general distribution 
“tte whole Order Edentata over the earth’s surface :— 


l | 
2. 3. 4. 5. 6. 
Pat@arctic) LemMurtan INDIAN | AUSTRALIAN 
REGion, REGION. | REGION. Recion, | Reaion. | REGION. 
| | | 
| Manididee | Manidide 
‘ymecophagi de | | toropodidie 
The ] 
cates eating Sloths forming the family Bradypodide are quite 


“dordinary in their habits as in their organization, and certainly 
hing one of the most outré groups in the whole class of Mammals. 

© 80 exclusively arboreal as, in a state of nature, never, perhaps, 
the ground during the whole period of their existence, the 
are necessarily confined to the densely-wooded districts of 
his Central Amcrica, and in ecnjunction with other arboreal 
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_ types, seem to indicate that these vast forests must have existed ip , a 
state not very different from their present condition during a vast oS 
period. The most northern locality hitherto recorded for any | 
member of this group is Costa Rica, whence Dr. Peters has lately ae 
received several examples of a new and very interesting species of a 
the two-toed genus Cholepus.* Thence they extend southwards over & 
the great wood region of Brazil and Peru to the frontiers of Paraguay © 
and La Plata. About six species of Brad ypus and two of the genus ) 
Cholepus have been recognized by naturalists, but several of the ™ 
former require further elucidation. y 
The Entomophagous Edentates of America consist of two very @ 
distinct families, the Armadillos (Dasypodide) and the Anteaters © 
(Myrmecophagide). The former is rather a numerous group, | 
some twenty species being known to science. A single Armadillo | 
(Dasypus peba var. mexicana, Peters) occurs as far north as Texas, 7 
Hence descending southwards, the form is diffused all over the @ 
Continent down to Patagonia. In the Argentine Republic Dr. § 
Burmeister records the presence of five species. The more typical § 
section of this family (Dasypodine) is divisible into several genera, 
A second sub-family (Chlamydophorine) contains only the very 7 
remarkable form Chlamydophorus, of which the species originally © 
described, and long considered as the only existing representative of = 
this most extraordinary form, is exclusively confined to the wemity © 
of Mendoza in the Argentine Republic. A second species recently 7 
described by Dr. Burmeister (C. retusus) is from the province of © 
S* Cruz de la Sierra, in Bolivia. The Anteaters (Myrmecophagide), 
very distinguishable from the Armadillos by their extensile tongue, © 
wholly toothless jaws, and hairy covering, are not so numerous 2 © 
species. Of the largest and only terrestrial form Myrmecophaga, one © 
species only is known to exist. Of each of the two arboreal genera — 
with prehensile tails (Tamandua and Cycloth urus) two species have , 
been described. Both these forms extend to the north of the § 
Panamanic Isthmus, the former into Southern Mexico,} and the latter | 
as far as Costa Rica, whence a second species has recently been 3 
described by Dr. Gray.t f 
A few words more only remain to be said about the lowest re 
of the Mammal-type in South America, the Marsupials, which 4 
New World possesses in common with Australia. But bia gir 3 
Australia Marsupialism is the prevalent form of Mammalian life, of & 
exhibits itself in several very distinct families, only one ae ; 
Marsupials exists in the New World to which it 1s likewise Pe a 
This is the family of Opossums (Didelphyide), containing . 
ot Hyracodun). The first 
principal genera (Didelphys, Chironectes, and Hyracodu ng in | 
of these contains a series of species of arboreal habits, er 5 
size from the bulk of a common such as the 
(D. virginiana), to that of a common house-mouse, such as "from the § 
They are diffused all over Southern and Central America, 


* Ch. hof'manni, Peters. 
+ Cf. de Saussure, ‘ Rev. Zool.,’ 1860. + xviii 
t ©. dorsalis, Gray, ‘ Proc. Zool. Soc.,” 1865, p. 389, pl XV" 
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EE do ln Plata to the United States, but seem to be most numerous 
em, Brazil, whence some twenty species have been obtained. Chiro- 
Se yin, the second genus of American Marsupials, contains only one 
Se orn species, the Chironectes variegatus, or Water-Opossum of Brazil 
Meee oi Guiana, distinguished by its aquatic habits, as well as by 
wiifcations of structure which adapt it to that mode of life. 
, the third and last, likewise contains only a single type 
markable for its Insectivorine dentition, which has been recently 
wie mown to science by Mr. Tomes.* | 
Having now done my best to give a general outline of the 
mocipal forms of Mammals found within the Neotropical area, it 
ay remains to recapitulate the principal characteristics which 
Meee isinguish this region from the other great regions of the world’s 
mince, These, I think, may be stated as follows :— 
Sm =|. The possession of two families of Quadrumana (Cebide and 
fem liplide), constituting a special section of this Order (Platyrhina) 
peliar to this region. | 
2. The absence of the true frugivorous Bats (Pteropodide) and the 


mam meence of a peculiar family of Chiroptera (Phyllostomatide), some 
fe oms of which are frugivorous, and others feed solely on the blood 
dlving animals. 

3. The absence of Insectivora, except the singular genus Solen- 
lm of the Antilles. 

4, The absence of Viverride, and the presence of several peculiar 
fuera of Carnivores (Icticyon, Galictis, Nasua, and Cercoleptes). 

). The absence of true Mus, which is replaced by Hesperomys 
a allied forms, and the presence of numerous forms of Hystricide, 
imstituting nearly the whole of this extensive and varied family. 

The absence of Proboscideans and Perissodactyles, except 


1. The great poverty of Ruminants, the family Bovide being 
y unrepresented, and only Cervus and Auchenia occurring out 
the whole Sub-order. 
- The presence of three families, containing by far the majority 
{genera and species, of Edentates. 
’, The possession of a peculiar family of Marsupials, which has 
itself into the Nearctic Region, but is unknown elsewhere. 


DESCRIPTION OF THE ILLUSTRATION. 


aac from the branches in the left-hand corner is a two-toed Sloth (Chola pus 
eh oe Below it is a Kinkajou (Cercoleptes caudivolvulus). In the upper 
vith corner are various American Monkeys (Cebus, Callithriz, Pithecia), 
bam: °- Spider Monkey (Afeles) hanging by its tail in front. On the ground 
pair of Armadillos (Tolypeutes tricinctus), to the right a great Anteater 
reoag a jubata\, and, with its prehensile tail coiled round a tree, to the left 
tnerican ua Anteater (Tamandua tridactyla). A pair of Tapirs (Tapirus 
me) are enjoying a bath in company with a Capybara ( Hydrocherus 
para’, while a Jaguar (Felis onca) is drinking in the background. 


Mr, Wolf's plate represents a (rather crowded) scene in a Brazilian forest. 
ight. 


* «Proce. Zool. Soe.,” 1863, p. 50. 
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STRATA IDENTIFIED BY ORGANIC REMAINS, 


By H. M. Jenxins, F.G.S , Assistant-Secretary of the Geological 
Society. 


‘Srrata Identified by Organized Fossils’ was the title of a well- - 


known work by William Smith,* in which he illustrated his discovery 
that the numerous formations constituting the crust of the earth could 


be distinguished and identified by means of their imbedded fossils, . 


The term “ organized fossils” was used by this celebrated author 
because all kinds of imbedded minerals and stones, whether of organic 
origin or not, had previously been called “ fossils ;” but, as the latter 
epithet became restricted in its meaning, so as to be synonymous with 
the former, the term “ organized fossils” became obsolete, and “fossils” 
were spoken of simply as such, or as “ organic remains ;” thus we 
arrive at the origin of the title of this article, —“ Strata Identified by 
Organic Remains.” In these pages I shall endeavour to examine the 
present state of geological opinion respecting this great generalization 
of the ‘“ Father of English Geology,’ as William Smith has been 
appropriately styled, for his discoveries, especially the one which now 
— concerns us, have undoubtedly been the foundation of all modem 
eology. 

This discovery gave a new direction to geological inquiry. Before 
its promulgation geologists had been contented to describe strata as 80 
many rocks and minerals, having certain peculiarities of dip, strike, 


colour, hardness, and so on; and the imbedded fossils were merely 


considered to be extremely curious and more or less adventitious ; 1 
fact, they were at one time called “extraneous fossils,” a term which 
has since obtained a widely different and very much restricted meall- 
ing. Afterwards, however, they necessarily became invested with a 
higher interest, for they were shown to be not only curious, but also 
extremely useful and important. Zoology and Botany received a great 


impetus, both on account of the light they threw on the nature of 


fossils, and because of the number of new and curious — 
discovered in the fossil state, which helped to explain aberral 
recent forms. It was now, also, no longer necessary to trace a col 
tinuation between the rocks of two or more localities to be assuret 
their identity ; if they contained the same fossils, they were % ® 
lutely “identified” as if their physical continuation were ex? 


along their whole line of strike. Henceforth the labour of tracing the 


distribution of strata was very much reduced, as also were the chance 


of error ; consequently the characters of fossils received a vast oa 
of attention, and their study rapidly became a science of rig r 
this new science —Paleontology—has completely changed the asp 
of its parent, and in many instances has altered its language 
Paleontologists were soon enabled to show that the 0 
stratum whence organic remains were derived, the less 
did the fossils bear to recent organisms, and the more 


resemblance 
to the 


* Published in 1817. 
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wat did the fossil faune become. This induction was quickly fol- 
wed by an attempt at classifying the rocks into great systems and 
gbordinate formations and beds ; but into the details of these efforts 
{need not enter. Naturally the next step was to compare the forma- 
ns of different countries, to ascertain the coincidences, and to find 
ut the gaps. And thus we come to the line of research that first 


q agested a modification of the accepted doctrine,—-“ Strata Identified 


by Organic Remains.” 

Englishmen have generally been foremost in every field, from 
imking stones as geologists to scaling the Matterhorn ; and, as Sir 
Roderick Murchison has just remarked, in his Presidential Address to 
be Geological Section of the British Association, the great divisions 
(Silurian, Devonian, and Carboniferous, first established in England, 
lie been adopted on the Continent. The attempt to correlate the 
mations of different countries was pursued with great zeal and good 
rsults, and at first without endangering the universal application of 
Vili Smith’s great law; but as Paleontology advanced, her 
wtaries became more critical, and infinitely better naturalists, and 
ley found that, as the distance between similar formations increased, 
le proportion of identical species became smaller. The explanation 
gurally given and readily received was, that this difference in 
mnie contents was due to difference of latitude and to local modify- 
ngcauses, and thus “ Strata Identified by Organic Remains ” continued 
w be accepted both as a motto and a law, a foundation of faith on 
thich the whole structure of modern Geology was built, and the truth 
it which was unassailable. 

_ Such being the state of Geological opinion, what was the astonish- 
nent of the Fellows of the Geological Society when, at one of their 
ueetings in March, 1846, Professor Edward Forbes declared “ that 
ientity of fossils in strata geographically far apart must lead to the 
ierence that the beds were of different, not, as hitherto maintained, 
the same age.”* But although Geologists were astonished, and ~ 
ethaps, as Edward Forbes expressed it, “ terrified,” their astonish- 
uent or terror took no practical shape. The promulgator of this new 
ictrine, like most men of genius, was in the habit of giving vent to 
ae strange ideas, some of which were the result of careful 
servation, combined with great extraneous knowledge and a powerful 
mugination, while others were due to the imagination alone, and 
song time for their merit to be acknowledged. Accordingly his 
nit did not produce any permanent effect at the time, notwith- 
g the “terror” it excited, and it was not until sixteen years 
that the subject was revived in a manner sufficiently 

a tive to challenge public attention. Then, in 1862, Professor 
y for the opportunity afforded by an Anniversary Address to 
ss ye Society to bring this heterodox doctrine again before 

‘tee of that learned body, and since then several of the younger 


htologists have j 
given the idea its due weight in endeavouring to 


Vide Wilson and Geikie’s * Memoir of Edward Forbes, p. 599 
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Having given a brief outline of the history of our subj 

cavour to explain the reasuns that induced Professor Edward 
Forbes to give utterance to the sentence I have just quoted, and 
that instigated his successors to revive his opinion. Let us gu 
that during the deposition of the most ancient fossiliferous rocks. the 
world was peopled by a single assemblage of animals and plants: 
in other words, that the same aquatic species existed in every part of 
the ocean under the same conditions, and the same land-gpecies on 
the whole surface of the dry land, also under the same conditions, 
In this case it is obvious that the strata of that period could nov, 
all over the world, be absolutely identified by their organic remains 
But if we take a survey of the fauna and flora of the globe as they 
now are, we shall find that the very reverse of our supposition is what 
occurs at the present time; for the surface of the carth consists of a 
number of zoological and botanical provinces, each one of which has 
an assemblage of animals or plants more or less peculiar to it. It is 
therefore very unlikely that a geologist of some Post-Quaternary 
period will be able, with our means and appliances, to identify and 
correlate by their organic remains distant deposits of our period ; such, 
for instance, as are being formed in the Baltic and on the shores of 
the Indian Ocean. 

But this is by no means the whole of the case for the opponents of 
the old view. The views of all geologists on this question must 
depend more or less on their belief in the origin of species by descent 
with modification, and from single “specific centres.” Taking first 
the affirmative view of these theories, it must be allowed that 1t 
takes a considerable time for a species to extend itself over a large 
area from the spot where the modified descendant could first be called 
a new species; but it takes a still longer time, after the full geo- 
graphical extension of the species has been reached, for that species 
to emigrate to a distance in consequence of a change in the conditions 
of existence, such as alteration of climate, in the depth of the sea, m 
the abundance and quality of food, &c. In illustration of this point 
I may cite several facts, especially the occurrence of the Reindeer 
in the South of France during a late, but still pre-historic period, 
and its existence at the present day in Arctic regions. Agail, Cyr . 
fluminalis (Plate, fig. 1) ‘occurs abundantly in the brick-earths “a 
gravels of the Thames Valley, and exists now in the rivers of more 
southern latitudes, ranging from Egypt to China ; and & 
instance is afforded by Argonauta hians (Plate, fig. 2), which — 
fossil in Pliocene European deposits, and ranges now 4s far as fact 
coasts of China. A stronger case is, perhaps, afforded hy ene 
that a large number of species which occur fossil in the rues 
deposits of Europe (for instance, Plate, fig. 3) live now ™ ae scils 
latitudes, chiefly on the shores of the Indian Ocean, so that gt = 
of the strata now being deposited in that region cannot 
different in facies from those of the Miocene formation of vo 

One apparent objection to this doctrine becomes & cor? bly the 
when subjected to a searching examination, as is not unfrequenuy 
case with unsound objections to true theories. Oppone? 
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of descent with modification, who are also advocates of the 
rhodox maxim of “Strata identified by organic remains,” will say— 
‘But if these species came into being first, for instance, in the 
Vioeene seas of Europe, and emigrated thence south-castwards as the 
dinate of Europe changed, they should, according to your views, have 
mdergone some alteration by the way ;—in other words, they should 
this time have been ‘ modified’ into new species.” The corollary 
ist would be drawn from this is that the ‘descent with modification’ 
etrine is incompatible with the other. 

In reality, however, it is only the strongest and most stable of the 
iene species that did withstand the wear and tear of their long 
wage; the great majority of them were “modified” into the 
‘npresentative species,” as Professor Forbes called them, which now 
aist in sub-tropical regions, their Miocene ancestors being extinct. 
The more hardy species which did contrive to exist unchanged (such 
s the one represented in Plate, fig. 3) remain as witnesses to prove 
he emigration, while the more changeable forms, by having become 
iltered so much as to be considered new and representative species, 
ar testimony to the effect that is so often wrought upon. species by 
ichange in the “conditions of existence,” and also to the probable 
tnth of the theory of descent with modification. 

A very interesting example of a variation which may be due toa 
jrocess of modification has occurred to me during the examination of 
Mone Mollusca from different parts of the world. In 1863, I 
itscribed and figured a Tertiary shell from Java (Plate, fig. 8), which 
ippeared to be the young of the recent Oliva utriculus ; but although 
‘lad a large number of specimens, not one of them seemed to have 
tached the adult state. In other respects there was scarcely the 
nost fractional difference to be detected between the fossil and the 
joing of the recent species, but the former differed very markedly, of 


‘ourse, from full-grown specimens of the latter (Plate, fig. 9). Since 


‘aI have met with another series of specimens of the same species 
m the Miocene strata of Crete, exactly corresponding with those 
tm Java, and all presenting the characters of the young of Oliva 

‘ulus, but unassociated with any specimens comparable to the 
adult state of that species. Now it appears probable, that during the 
‘ene and later Tertiary periods this shell never got beyond the 
jolng state of the existing species; and that its present excessive 
stowth and development, owing probably to very favourable conditions, 
hay be but a portion of a course of modification that will ultimately 
produce sufficient divergence in the two forms to entitle them to 
as distinct species. In fact, if we were not so well acquainted 


with all. the stages of growth of the recent form, they would be con- 
‘dered so now, 


len ving used the term “representative species,” it is necessary to 
€ it Those species, then, are “representative” which appear to 
* piace in one zoological province, or geological formation, cor- 
Sra to that held by the species they represent in an equivalent 
a or formation. Sometimes the representative species are 
Y very closely allied to those they represent; but it frequently 
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happens that they sre only analogous species. In illustration of 
this latter point I may mention that in the Tertiary strata of 
Victoria and South Australia are found a number of species of 
Voluta with blunt spires,* but otherwise scarcely distinguishable 


from the Eocene sharp-spired species of Voluta occuring in Britain — 


(compare Figs, 4 and 5 of the annexed Plate), But does it there. 
fore follow that these two sets of strata, so widely distant from 
one another, are of the same age? By no means, as it scems to me. 
For, leaving the distance out of the question, for fear of being charged 
with the fallacy of “begging the question,” all the actual evidence 
(as dist-nguished from the ideal) goes to prove that the Australian 
beds are much the more recent. In these beds the curious species 
of Trigonia, which formed the subject of a note by me in the April 
number of this Journal, has been found. It is represented in Fig, 6 


of the Plate, and the type of the group to which it belongs (T. costata, 


an Oolitic species) in Fig, 7. 

Zoologically, therefore, if two series of strata can be correlated 
only by means of representative species, their actual ages ought to 
differ more widely than those which have some species in common, 
And observed facts really give strength to this inference, for it rarely 
happens but that the less distant, strata, presumably contemporaneous, 
have more specics in common than those which are more widely 
separated. This argument may, of course, be pushed still farther, as 


_ when the species cease to be evidently representatives, or when they 


belong to different genera; but it must always be borne in mind, that 
it has no force whatever unless strong collateral evidence exists, such 
as would ordinarily induce a geologist or a paleontologist to correlate 
the one formation with the other. There are no strong lines 1 
nature, and when the affinity of the fossils of two formations becomes 


very weak, it ordinarily happens that we must look above or below . 


the one selected as a standard for comparison, in order to find the 
deposit which seems, prima facie, to be the nearest im age to the one 
we wish to correlate. re 
The fearful paleontologist may ask what limits are to be p 
upon the apparent difference in age of two formations apparently nh 
temporaneous. In mathematical language, what 1s the function - 
which we are to differentiate the ages of apparently eng ge 
strata? It appears to me that we have that function In the “ 
Geographical Space ; for I believe that as the distance — 
formations becomes greater, so does, ceteris paribus, the di oe 
in age increase. In other words, Geographical Space and Geo am 
Time have the same sort of correlation as Electricity and Magne : 
with apparently contemporaneous strata a certain rege his 
certain lapse of time, and as one varies so does the other. Sits 


is an individual opinion, and it does not quite coincide wl sad 
pressed by other writers. Professor Huxley, for example, res to the 


“ For anything that geology and paleontology are able to i 
contrary, a Devonian fauna and flora in the British Islands may 


* See Prof. M‘Coy’s Contribution to the * Victorian Essays, Pp: 168. 
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ben contemporaneous with Silurian life in North America, and with 
, Carboniferous fauna and flora in Africa. Geographical provinces 
a zones may have been as distinctly marked in the Paleozoic epoch 
sat present, and those seemingly sudden appearances of new genera 
md species, which we ascribe to new creation, may be simple results 


ifmigration.”* This seems to be pushing the conclusion rather beyond 


the limits of logical inference, unless geological time is something very 
liferent from what the students of Hutton and Lyell have been taught 
to believe. 
Mr. Seeley, however, with greater enthusiasm and less caution than 
Professor Huxley, makes the apparently extraordinary statement that 
“Paleozoic, Mesozoic, and Tertiary, are convenient fictions.”f But 
itis not unlikely that, though he appears to say more, this paleonto- 
gist actually means the same as myself, namely, that there is no 
iolute division all over the globe between rocks of Paleozoic, Meso- 
wie,and Tertiary ages ; for it is conceivable to me that the Maestricht 
Chalk may have been deposited contemporaneously with apparently 


Eocene beds in another region, and with apparently Lower Chalk strata 


ina third, 

The same author begins another memoir { by the, to some, equally 
turtling heresy that ‘“ The evidence of a rock’s age derived from fossils 
am never be quite conclusive, and never rank as equal in value with 
xctional evidence ;” but I imagine that in this instance he must refer 
tocases where a lithological continuity can be traced, and not to widely 
“parated and totally unconnected sections. It is conceivable that 
sectional evidence may sometimes be superior to paleontological ; but 
I should very much doubt whether it is possible that this should always 
le the case. I can understand why the presence of certain minerals, 
which have always before been found to characterize particular deposits, 
it the existence of certain structural peculiarities, such as have hitherto 
“cured only in rocks of one period, should determine the age of a 
stratum at a great distance from its supposed analogues much better 

al weak or scanty fossil evidence; but it happens more frequently 
otherwise that the paleontological evidence is very much stronger 
either the stratigraphical or petrographical, in regard to the 
question of correlation with unconnected or distant deposits. 
fertile source of error in the determination of the synchronism 
geological formations lies in the very different depths of the sea- 
ms on which strata of the same period may have been deposited. 
y 8 refers equally to mineral composition and fossil contents, for 
shh the sediment deposited varies, generally speaking, from the 
®s of the sea-shore, through sand to clay, and thence to the coral- 
» and calcareous deposits of the ocean, so the inhabitants of these 
"ent zones exhibit a gradual change, not only in species but also 


* & 
Geol. Soe.,” 1862, p. 22. ‘Quart. Journ. Geol. Soc.,’ vol. xxviii. 


wii hy Significance of the Sequence of Rocks and Fossils.” ‘Geol. Mag.,’ 


Hig 02 the Fossils of the Hunstanton Red Rock.” ‘Annals and Mag. Nat. 
» ol ser., vol, 276, 
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to a large extent in genera; consequently it would be extremely diff. 
cult to correlate the littoral accumulations of one region with the dee 
sea deposits of another. This is only one of the many onsen of 
complication that render the problem of the relative age of distant 
deposits so very difficult of solution, and that conspire to place Caurioy 
at the head of the cardinal virtues in the code of morality recognized 
by paleontologists. | 


Philosophical geologists, who cannot but admit the weight of the — 


arguments that have been put forth in favour of the doubtfulness of 
the relative age of strata apparently contemporaneous, but who are 
still unwilling to admit such an element of uncertainty into their 
reasonings, for fear that it would prove a kind of inductive guillotine 
always ready to fall and cut off their otherwise legitimate inferences, 
take refuge in an assertion that may be stated in the words of 
Professor Ramsay, one of the most eminent and philosophical of 
the geologists who cling to the old notion; he says, “It appears to 
me, however, that such reasoning is in error, simply because the 
reasoner is apt, unintentionally, to consider a whole formation, 
perhaps from 1,000 to 7,000 feet thick (as in the case of the Bala 
beds and Hudson River group), as if it were a bed or a thin set of beds 
representing a particular sea-bottom at a particular time, whereas the 
Bala beds represent a great many thousands of sea-bottoms more or 
less regularly piled on each other very slowly. The question must 
therefore arise, in connection with duration of species, whether under 
any circumstances the possible time, for instance, that it might have 
taken to transmit species from the English to the American area 18 
likely to be comparable to the amount of time represented by the 
interval between the lowest and the highest Bala strata, or even of a 
longer period.”* The gist of which statement is, that the lapse of 
geological time, which takes place during the deposition of a for- 
ation like the Bala beds, is something so overwhelmingly great m 


- comparison with that required for the emigration of a fauna to a great 


distance, that the occurrence of the emigration during the deposition 
of such a formation would have no appreciable effect on the true, m 
relation to the apparent, relative ages of even a minor subdivision 0 
them. But I have already hinted in this article (p. 624) that the 
recent East Indian Mollusca are so clearly related to Europea 
Miocene species that deposits now being accumulated near the shores 
of the Indian Ocean might easily in future be mistaken for Miocene, 
aud Dr. Duncan has conclusively shown that European ~— 
Corals are distinctly East Indian in their afiimities. apr é 
Miocene formation may be roughly considered to be nearly yn 
equivalent thickness to that of the Bala beds, and many of these 
Indian shells occur in its lowest subdivisions. But of more Misch 
date we have the whole of the Pliocene and younger deposits, © 
attain, probably, in places, an aggregate thickness of 4,000 or 9, 
feet more. And yet, notwithstanding this great mass of yoy 
has been deposited since the Miocene fauna first appeared 10 pe, 


* Address Geol. Suc., 1863, p. 29. 
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it appears to me that there is not sufficient difference between it 
wi the existing East Indian fauna to warrant any future “ Post- 
quaternary ” geologist with our present principles, taking into 


| 4 cout the difference of latitude, and not giving any weight to 


he doctrine I am advocating, in assigning it to any other than a 
Miocene period. Therefore I believe that the time required for the 
position of a formation several thousand feet in thickness, is not 
wcessarily greater than that required for the emigration of a fauna 
a great distance, when caused by a change of climate or a con- 
derable alteration in the physical features of the earth’s surface. 
Professor Ramsay makes another objection that requires a few 
wrds of explanation, as he considers it of importance. He remarks 
tat, “if the idea put by Professor Huxley be just, it appears to me 
latin the piles of formations built up in Britain, on the Continent, 
ud in America, the chances are overwhelmingly strong, that in each 
in some one area there might be a recurrent fauna, which is not the 
ase, To this I attach great weight.” * There are two answers to be 
gven to this objection: first, when the physical changes have not 
ken sufficiently great to expel the fauna completely, then we do get 
w actual recurrence, of part of a fauna, at least ; secondly, that when 
lie physical changes have been very great, they must have occupied 
” lnga time and caused such an alteration in the conditions of 
austence, that the species had to “flee for their lives.’ In the 
‘stuggle for existence” that followed, under new and more or less 
wvourable circumstances, many were exterminated, and the majority 
if the survivors so changed that they are now considered different 
jeciles from their ancestors. As I differ from Professor Ramsay in 
ite first part of my answer, I ought to prove my assertion. This 
‘amnot be done better than by a quotation from his own Anniversary 
Address to the Geological Society, for the following year; it runs 
lus, “ The majority of the forms that passed upwards from the 
hiferior Oolite limestone, seem to have fled the muddy bottom of 
: Fuller’s Earth sea, and to have returned to the same area,t when 
le later period of the Great Oolite began.” ¢ Here, therefore, Professor 
y acknowledges the occurrence of a recurrent fauna. | 
i here is but one other: phase of this question that I shall now 
: — to discuss, namely, that if widely separated strata apparently 
iemporaneous are not really so, it may be urged that it becomes 
‘sta farce to attempt to correlate distant deposits, unless we 


ie Some golden rule with which to find out their difference in age. 


a ter has neatly cnunciated this kind of scruple, by saying 
al Ps hard to have to question every conclusion as it arises,” § 
ent tless it is a very hard thing at first; but as all men of 
, © .0ve, or ought to love, truth more than apparent symmetry, 
Y Will soon get over this feeling, and in the meantime we must 

‘r & remedy to assist them in doing so. Such a remedy has 


0 proposed by Professor Huxley, in his Anniversary Address 


* Op. cit., p. 26. t The italics are mine. 
} Address Geol, Soc., 1864, p. 26. § ‘Geol. Mag.,’ vol. i. p. 5. 
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already quoted. He has suggested that instead of the term ‘con. 
temporaneity,, we should substitute a word that would express 
similarity of serial relation, but would exclude the notion of time 
altogether, and has proposed the term ‘homotaxis’ (similarity of 
order) as embodying that idea, and as a parallel to ‘ homology,’ which 
is used in anatomy to express correspondence of position. This term 
‘homotaxis’ was suggested in 1862, and as yet only one paleonto- 
logist of note, namely, Dr. Duncan, has used it in his writings instead 
of the terms ‘contemporaneous’ and ‘synchronous,’ neither of which 
conveys the exact meaning of those who, like myself, believe that the 
absolute contemporaneity of distant deposits cannot be strictly 
determined. But it is something for one high authority to have 
“broken the ice ” within three years. 

If ‘ homotaxis ’ is to be used instead of ‘ contemporaneity,’ we must 
have its adjective, ‘homotaxeous’ as synonymous with ‘contempo- 
raneous ;’ and I cannot see any reason why these terms should be 
objected to on account of their novelty. Every new idea, like every 
new machine, must have a new name; and if the name has not been 
given until the idea has become tolerably familiar to us, there is 
greater reason why it should not now be objected to. There is also 
this additional consideration, that if our inferences ure based on the 
‘homotaxis’ of formations instead of their contemporaneity, there will 
be no necessity to “‘ question every conclusicn as it arises.” 


EXPLANATION OF THE PLATE. 


Fiz. 1. Cyrena fluminalis, fossil in the Post-pliocene deposits of England, Belgium, 
&e., recent in the Nile and some Asiatic rivers. Twice the natural size. 
Fig. 2. Argonauta hians, fossil in the Sub-Apennine deposits of Italy, and ranging 
in the recent state as far as China. Natural size. 
Fig. 3. Eburna spirata, fossil in the Miocene strata of Bordeaux, recent in the 
East Indian Ocean. Natural size. ; 
Fig. 4, Voluta strophodon, M‘Coy, MS., from the Miocene deposits of Australia. 
Natural size. sal 
Fig. 5. Voluta spinosa, from the Eocene beds of England and France. Na 
size. 
Fig. 6. Trigonia semi undulata, M‘Coy, MS., from the Miocene deposits of Aus 
Natural size. 
Fig. 7. Trigonia costata, from the Oolitic formations of England and the Con 
One-third the adult size. ith Oe 
Fig. 8. Adult Tertiary Oliva, from Java and Crete, apparently identical Wi 
young of the existing Oliva utriculus. Twice the natural size. adult 
Fig. 9. Full-grown specimen of Oliva utriculus, from Africa, showing We 
characters. Natural size. 
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THE NORTH POLE. 
By the Rev. C. W. Kerr, M.A. 


ir is not the province of Science to prophesy. It is perfectly 
yssible from certain data to arrive at conclusions from which there 
sno escape in regard to many matters of exact science. Thus 
Adams and Le Verrier could both calculate from certain noticed 
ibservations of Uranus, that some attractive power in a particular 
sition was influencing the orbit of that planet, and well-directed 
uvestigations towards this point afterwards discovered the planet 
Neptune in the position assigned, So far Science, where the 
influences were few, could demonstrate what afterwards proved to 
leafact. But on this globe, though the laws of nature as we grow 
letter acquainted with them seem fewer and simpler, their modifica- 
tins nevertheless are so numerous, and the manifestations of them 
we 80 various, that the mind of man cannot as yct predicate with any 
certainty, that of which it is unable to make trial by experiment, or 
which experience gives it no knowledge. It is not therefore with 
ay pretence of foretelling what will hereafter be determined to be 
tue or untrue, that the following lines are written, but with a view to 


pluce before your readers the various arguments that may be adduced 


n favour of there being either open sea, continuous ice, or snow- 
covered land towards the North Pole. ) 

The prospect of an expedition in that direction naturally leads 
mens minds to speculate on what the explorers will meet with, and 
the necessity of preparation for any contingency compels those inter- 
ted in these matters to compare the evidence that may be brought 
to bear on a point of such importance. But supposing the evidence 
cither way were many times more conclusive than it is, we should 
uot be justified in being unprepared for the other contingency, or in 
far prejudicing our minds in favour of either hypothesis that we 
should find a difficulty in receiving any direct evidence of known 
aedibility in the opposite direction. 


_ Undoubtedly the common opinion with regard to the North Pole, 


Is, that ag in going northward from the equator to the arctic circle we 
the cold gradually increasing, or, to speak more precisely, the 

eat decreasing, so if we go farther, a motion in the same direction 
“  ntnnes, and that thus by a simple progression sum we 
he calculate with somewhat of precision, the degree of cold 
would be reached in a particular latitude. And again, to argue 

: a analogy of our nearest neighbour in the solar system, we 

Vint ne enabled of late years to see that the planet Mars possesses 
ati¢ variations similar to those of the earth, and especially it 


sage like our own, covered with ice ard snow, descending in the 


r hearer to the equator; and again in the summer assuming 


tthing Popertions. Towards the extremity of the poles of Mars 


Cation of th 
t would ] 


as yet been perceived which would indicate any modifi- 
is constantly increasing cold; no spot has been noticed 
cad one to suppose that the snow was not continuous and 


a 


weit 
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unbroken. Why therefore should we doubt that the SAMe process 
takes place in our own planet? Simply, we may answer first, because 
nothing is more deceptive than to argue in physical science from 
what seems to be a well-chosen analogy. 

Direct evidence seldom has the same weight as circumstant} 

tial, we 
shall therefore bring forward this our least trustworthy argument first : 
In the year 1818, Messrs. Barrington and Beaufoy, Fellows of the 
Royal Society, produced the evidence of several Dutch skippers, to 
the effect that they had succeeded in reaching within two or three 
degrees of the pole, that they had found there a sea of comparatively 
warm temperature, and that there was a swell which indicated no ve 
close proximity of land. One man went so far as to declare that he 
had passed some two degrees beyond the pole. At this distance of 
time it is almost impossible to arrive at a very clear idea of the value 
of the evidence here given. Numerous skippers of whalers told tales 
of having approached and even passed the pole, after having penetrated 
the pack ice to the north of Spitzbergen, but whether these were the 
deliberate accounts of men who really believed that they had done as 
they had stated, or were mere travellers’ tales, it is impossible now to 
say. And again, if these accounts were given in good faith it may 
well be doubted whether these men were not deceived through ignorance 
of some of the now well-known laws which govern the needle and 
other physical phenomena. 

Soon after the last of these statements was made public, Baron 
Wrangel, accompanied by Licutenant Matthiewskin, made several 
attempts to penetrate northwards from the coast of Siberia, but after 
having crossed some considerable space of ice, they were on each occa- 
sion met by open water, which checked further advance. This cir- 
cumstance naturally drew men’s attention to any fact which might 
lead to similar conclusions, and may well now draw our attention to 
the indirect but more trustworthy evidence. 

A study of the condition of the sea about Spitzbergen has brought 
to light some curious results. It has been noticed that all the icebergs 
to be found in this locality consist only of frozen sea-water, not of 
masses detached from land-glaciers, as the icebergs of either coast of 
Greenland invariably are. Moreover, no terrestrial remains, acco 
to the observations of Scoresby, occur on any portions of the ice to the 
north of Spitzbergen. To the east of that island less pack 100 pasta 
than farther west. Sir Edward Parry (and this is direct sean 
a very different character from that mentioned before) advanced va 
north as 82° 40’ North latitude, or within 74 degrees of the pole, : 
highest latitude as yet reached in open sea to the north of Spey? 
of which we have any authentic information, and when be was © 
pelled to return he still saw open sea before him. sia hale 

The narrow channels to the north of the Western Continen!, © 
which innumerable ice-rivers pour their huge masses of frozen ™ 
continually, are soon blocked up by the icebergs thus formed, “ shat 
currents are stopped, the wind can affect them but slightly» ‘nter- 
only at intervals, whilst in the meantime the cold attacks 6 
mediate spaces of undisturbed sea, and iceberg is lin 


ked to iceberg: 
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Volchannels are bridged across by plains of level ice which, even 
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yen crushed, piles up to form other icebergs, or, when rent asunder, 
lures comparatively narrow fissures ; these in their turn are spanned 
ira fresh coating of newly-formed ice. Throughout all the exploring 


§ snd that we know best, that namely to the north of the American 


vntinent and of Greenland, this is the constantly recurring cycle of 
sats every winter. But farther east, to the north of Spitzbergen, 


@ i» sea is more open, there is no trace of glacier action, no masses of 


ie are poured into the already freezing sca to form the nucleus of 
tech congelation ; the ocean currents are mighty, and wind wantons 


Brith waves, defying the ice particles, if formed, to adhere to one 


nother. 

The farther we proceed from the Western continent the more these 
wnditions are increased : the Gulf Stream, in its mighty sweep across 
te Atlantic, ends not its course when it arrives opposite to the shores 
if ow own island, nor even when it breaks against the rugged coast 
ifIcland. It separates certainly ; the more westerly branch, verging 
wards the coast of Greenland, is soon merged in the south-flowing 
wetic currents—it turns on itself and is lost; but the more easterly 
continues its course and steers between the coasts of Iceland and of 
Norway on to Spitzbergen and beyond, until the impetus of this body of 
nter is exhausted, but whether against the ice-wall in midst of the 
urthern sea, or against the shores of the land on the other side of the 
Wle, remains to be proved. 

According to some of the greatest geologists of our time, there has 
ken no geological period during which we can trace the effect of ter- 
‘trial icebergs descending from the arctic seas to the West of 
Spitzbergen, All along the coast of Europe, in England, Scandinavia, 
lemany, and Russia, erratic blocks of boulder-stones mark the pro- 
ats of these early carriers ; but to the east of the Ural, the results of 
lheir progress disappear, so that though we can scarcely believe that 
ebergs have not travelled southwards to the coast of Siberia, still 
lhey have brought nothing with them to mark whence they originated 
where they settled ; and if they brought no traces of the land about 

glaciers from which they sprung, we may suppose that they were 

r sea-born than of carthly parentage. 
¢ effect of wind upon open water is very considerable, the force 
wb, ae moving air dashing against the uneven surface of the ice, 


* a accompanied by a rise in the temperature, is very great, 


he | g, a8 has been testified by numerous arctic explorers, even to 


ren: up of extensive floes of ice from twenty to thirty feet 
fdlds Po besides the mere force of the wind in shattering these 
OF ice, these storm-blasts are frequently accompanied by a rise of 
cold uray the wind coming from a warmer region. In the 

‘st parts of the earth the winds must almost invariably come from 
vhich t climates ; thus a predisposition to disintegration is produced, 
ss be combination with the violence of the wind, again works, and 
consi nee the ice is broken up, the sea itself is disturbed, waves of 
Wderable height are raised, the water of various depths is inter- 
sted, each depth having its own increasing temperature, until that 
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Fahrenheit ; and this water being brought to the 
around is warmed and saturated with moisture, and 


a most unwelcome change of weather when they are only prepared to 
fence out cold. In the Private Journal of an officer of the ‘Fox, 


given in the first number of the ‘ Cornhill Magazine,’ it is mentioned © 


that late in December, when beset in the ice of Baffin’s Bay, the 
daring voyagers experienced a warm wind from the N.N.W., and again 
Dr. Kane was met in January by what was at first a snow-storn, 
accompanied by much south-east wind, but which finally resulted ina 


thaw, indicating a rise in the thermometer of more than 70° in two 


days. | 
We may then sum up the evidence in favour of open sea north- 
wards, for some considerable distance from Spitzbergen, into (1) the 


direct evidence of early navigators, principally Dutch, confirmed by | 


the far more authentic evidence of Sir Edward Parry, as far as he 
went (82° 40’ N. lat.); (2), the absence of all evidence of land to the 
north of Spitzbergen, when. such evidence might have been expected 
from icebergs or from the ordinary indications of land at some distance 
from the shore ; (3), the confirmatory testimony of the power of ocean 


current, of open sea swell, and of storms of wind sometimes bearing — 


heated atmosphere with them, stirring up the lower water of the 


ocean, which is known to be at all times at a fixed degree above 


freezing point. This evidence tends to prove that to the north of 
Spitzbergen no land interrupts the flow of the ocean, and that when 
the ocean is not divided into small channels, it is seldom entirely 


frozen over all the year round. 


It is to be hoped, however, that an expedition northwards will ere 
long be fitted out, and that these speculations will then be set at res 
and that- you will be able to place before your readers some wr 
definite evidence as to the nature of both terrestrial and oor 
condition of the country about the North Pole. In the meany i 
should such an expedition as I have alluded to receive the sanction 
Government, it must be remembered that whilst the route by ~ te 
Spitzbergen* holds out the inducement of a probability cf open j? i 
for a great distance towards the hoped-for goal, we can woity hich: 
certainty until the expedition has taken place, and the explorers, 

ever route may be chosen, must be in utrumque paratt. 


* Dr. Petermann, of Berlin, is so fully persuaded of greater fea | 
route by way of Spitzbergen, that he has offered a premium of risok tbat nd 
to any German mariner will explore the ocean currents 
and Nova Zembla, preparatory to an expedition to the pole from that 4 


depth is reached in which is found the invariable marking of 39° "ie 


surface, the air 


the phenomenon of rain in the midst of an arctic winter. We have © 


several records of such changes of temperature as are here referred to 
from the coast both of America and Asia, on opposite sides of the 
pole. Baron Wrangel speaks of a wind on the Siberian coast, from 
the S.E. by E. which causes a rise in the temperature from — 24° ty - 

+ 25° or even + 32°.- The Danish colonists of Upernavik, in North ; 
Greenland, say that frequently in the depth of winter they experience 
a warm south-casterly wind, which brings with it abundance of rain, ~ 


sibility of the 
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BRITISH GOLD, 
Especran RerERENCE TO THE GoLD Mines or MERIONETHSHIRE, 
By Rosert Hunt, F.R.S. 


tw discovery of Gold in Britain has, from the earliest recorded times, 
yna question of much interest. There is every reason for believing 
dit before the Roman invasion this precious metal was known to the 
nubitants, and prized by them. Julius Cesar was induced to the 
uasion of these islands, from the report of the immense mineral 
tasure possessed by the people; and Tacitus, in his ‘Life of 
\mricola,’ distinctly tells us “in Britain are gold and silver and 
ther metals.” The early discovery of gold, even by ignorant men, 
sasily explained. It would be found in the beds of streams, left dry 


@ usmmer, and the density and colour of the stone would very natu- 


nly attract attention. The metallic nature of the discovery would 
lereadily detected by men who had already made themselves familiar 
vith tin; and it is well to remember that all evidence is in favour of 
te belief, that tin from these islands formed an important element in 
le commerce of the eastern world, as early as the days of Solomon.* 

Samuel Rush Meyrickt infers, from the ‘ Triad’ which celebrates 
(wallan, Manawydan, and Llew-Llawgyfes as three chieftains distin- 
guished by the possession of golden cars, that the mines of North 
Vales were worked by the Cymri at a very early period. 

Cimboline, Prince of the Trinobantes, is known to have coined 
uoney of gold, and the probability is that this was obtained in these 
Winds.t The cross of Cong, the torcs, and various gold ornaments 
vhich have been found in Ireland, and which are preserved in Dublin 
ind elsewhere, are remarkable examples of a tolerably advanced state 
if manufacture amongst, in other respects, a very unsettled people, 
ad they prove the existence of gold amongst them in considerable 
quntities. It is thought by those who have examined the subject 
mith care, that the gold was all found on the slopes of the Croghan- 

lla mountain, and in those streams which have made the county of 


yon on this vexed question, ‘ History of Maritime and Inland Discovery,’ 
a .D, Cooley ; ‘ Historical Survey of the Astronomy of the Ancients,’ by Sir 
Tine Cornewall Lewis; ‘Commerce and Navigation of the Ancients,’ by W. 
hy ‘Pheenicia,’ by John Keurich, M.A.; ‘The Cassiterides: an 
vik 2 into the Commercial Operations of the Phcenicians in Western TR 
Pag cular Reference to the British Tin Trade,’ by George Smith, LL.D., 
“8. In the last quoted publication, a full and fair diseussion of the whole 
Hestion will be found. 

ey and Antiquities of the County of Cardiganshire,’ 1810. i 

ir John Pettus’s ‘ Fodinee Regales’ supposes this gold to have been obtained 

tMachente e writes, after having stated that Essex was within the region of the 
™ IV S—“This might be that mine which was afterwards discovered in 

'Y +Y. his time in that countie.” There is no evidence which would lead 
is hypo that such a mine was ever discovered; but it is quite certain that 
Us ha gold mine created considerable sensation. letter of manda- 
ie ; by Henry IV., Mai ii, Anno, 2, Rol. 34, commands Walter Fitz 
il th pry Information of a concealed mine of gold in Essex) to apprehend, &c., 
do conceal the same mine.” —Fodinw Regales. 
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being the gold mine—Ogofau or Gogofau—near Pumpsant, in Caer. 
marthenshire. Here, situated on the left bank of the Cothy, and 
forming part of the grounds of Dolau-Cothy, are the curious remains 
of mining, which have been well described by Mr. W. W. Smyth.t 
For some distance the quartz lode has been “ worked open to day,” 
and galleries and levels have been driven 170 feet through the slate, 
In evidence of the auriferous character of this working, are the facts 
that the officers of the Geological Survey discovered gold in one of 
the quartz lodes at Dolau-Cothy, and that a metallurgical workshop 
was found ; and amongst other curious remains a gold necklace, which 
is now in the possession of Mrs. Johnes, the wife of the gentleman to 
whom this property belongs. Other instances might be cited, if it 
were necessary, in proof of the former existence of gold in tolerably 
large quantities in many parts of these islands.t 

The streams which were washed in ancient times were, without 
doubt, exhausted of their treasures by the eager searchers, and hence 
the reason why we find traditions of the existence of gold clinging to 
spots where no gold can now be found. We have witnessed, within 
our own time, the exhaustion of many an auriferous district in 
California and in Australia, and without doubt the same process went 
forward in this country, as has been for some years active in those 
distant lands. Even now the “tin streams” of Cornwall are not 
entirely exhausted of their gold. From the earliest period the 
“streamer” has carried his “quill,” in which he deposits the little 
spangles of gold, which from time to time present themselves to his 
discriminating eye. These quills of gold, when filled, are gold at the 
nearest town. Occasionally little nuggets have been found. In the 
Scorrier Collection of Minerals are two as big as small beans; a 
examples are to be found in other private collections, in Cornwall, in the 
British Museum, and in the Museum of Practical Geology, n London. 

There has been a constantly prevailing idea that gold mines on 
to be discovered in this country, and we find our monarchs, ber 
much avarice, claiming, under the term of ‘“ Mines Royal, the ng 
to all the precious metals which might at any time be —s 
Sir John Pettus, who was especially the agent of Prince Rupert, ®"™ 
defines a ‘‘ Mine Royal :” §— will 

“When the ore docs not yield so much gold and silver of : 
exceed the cost of refining and the loss of the baser way 
called a poor mine. But when the ore yields gold or silver 


ical 
* See a discussion on this question, ‘ Transactions of the Royal Geologi™ : 


Society of Ireland,’ 11th January, 1865. the 
+ “Note on the Gogotau or Ogofau mine, near Pumpsant, ey 
by W. W. Smyth, M.A. ‘Memoirs of the Geological Survey 0 
Kingdom of Great Britain and Ireland. Geology: 
t See ‘Lectures on Gold,’ delivered in the Museum of Practica! \ 
§ Fodine Regales. 
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Wicklow famous.* That the Romans discoverod gold in England and ae 
Wales is certain. We have the statement of Tacitus already quoted f3 
and we have the evidence of the remains of Roman mines, which wero | 
worked for gold, in several parts of the country, the most remarkable 
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f F pout which will exceed the charge of refining and the loss of the 
© F \ser ore, it is called a rich ore, or a Mine Royal, and is appertaining 
pile king by his prerogative.” 
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A few further notes on gold seeking in the British Isles will not 
move winteresting. In 1526 James V. of Scotland granted to 


® wun Germans the right of working, under conditions favourable 


» the crown royalties, the gold and silver mines of that country for 


jrty-three years. Elizabeth had previously made similar grants to- 


Houghsetter, Thurland, and Schutz. In neither case, however, do we 
lan of any gold mines having been discovered. In one part of 
levonshire thosé miners gave the names of ‘“ Gold Street” and “ Gold 
fidd” to spots where lead and silver, but no gold, are still found ; 
al it is probable that they worked over the valleys near North 


\olton, in which the Britannia and Poltimore mines are situated. | 


\ few years since these mines gave rise to poctic ‘prospectuses, 
gaking, almost singing, of “ Pactolean streams flowing through the 
ely valleys of Devonshire,” and holding out the hope of “a 
wilization of the fable of Colchis and the Golden Fleece.” In 1593 
limes VI. of Scotland granted ‘‘ Crawford and Glengomar to Thomas 
fulis, goldsmith, of Edinburgh, for twenty-one years, in con- 
ideation of the great sums due to him, by his Majesty and his 
rest spouse.” This grant had especial reference to the reported 
iseovery of gold in the Lead Hills district of Lanarkshire, and it 
ms hoped would pay off the debt, 14,5941., due to the Edinburgh 
lismith, We learn, however, incidentally from another authority 
lut “the king expended 3,000/. on Crawford Moor and obtained not 
qute three ounces of gold.” Pennant, however, says, on what 
pears to be very questionable authority, “in the reigns of James IV. 
ul Y, of Scotland was procured in the Lead Hills from gold washed 
fom the mountains, especially in the reign of the latter, not less than 
le value of 300,0007. sterling.” We are also told that a picce of 
wld weighing thirty ounces was then discovered, Sir Bevis Bulmer 
ad five other gentlemen were empowered to work all the supposed 
merous districts of Scotland, and also the silver mine of Hilder- 
done, near Linlithgow, which was discovered in 1607. In 1616 
unson, a gold refiner, obtained a grant from the Privy Council, 
Which was confirmed by James, “to scarch for gold on Crawford 
oor, paying the king one-tenth.” The inducements which were, 
i. time to time, held out to capitalists to embark in the great gold 
Pa of the Lead Hills, clearly prove the unprofitable nature 
®search for gold. The most amusing—as showing how skilfully 
ri gand Atkinson ministered to human weaknesses—was an order 
‘ouncil, instructing Atkinson “to move twenty-four gentlemen of 
shih d, of sufficient land, to disburse 300/. each,’ . . . . for 
ch they were to be created for ever “ Knights of the Golden Mines.” 
a a again the cry of gold has been raised, and the result has 
in n the same—renewal of a large expenditure of money, the 
8 of but little gold. 
Ween the Lead Hills the most notable example of gold-secking 
im Ireland. In 1795 gold was picked up in the valley on 
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the flanks of Croghankinsella, and tolerably active workings were | 
carried on by the Crown, under the direction of the Commissioners | 
Messrs. King, Weaver, and Middleton, until the Rebellion of 1798, 4 


The Crown during this period raised 944 ounces of gold, of the | re 
value of 3,6751. It was stated recently at a meeting of the fam A 
: Geological Society of Dublin, that a family named Byme, who | | u 
were farmers at Croghankinsclla, found in the upper part of 
: one of the rivers a mass of metal, about a pound and half in weight, | | . 
; which they supposed to be copper. It remained many years in their | vt 


possession, and was uscd by them as a weight. They disposed of it th 
at length to a travelling tinker, who carried it to Dublin, and sold : 
it for a large price to a jeweller in Capel Street. This, or some such bt 
circumstance, led the Government to organize the commission for ik 
thoroughly examining the valleys of Wicklow. Dr. Haughton, ¢ @) 
the meeting already referred to, said “the subject was a most in- — 
teresting one, and the Society was the proper place for the discussion 7 j;, 
of it. The first point that occurred to him was the extraordinary — 
manner in which the gold occurred in the localities referred to. The 
large ‘model,’ which had just been inspected by those present, re- | i 4, 
presented a very celebrated Wicklow nugget, which some people sad @ ,, 
had been presented to George IV., but which others said that that @ ,. 
monarch took the liberty of stealing out of this country. . ..+ @y; 
‘ The peculiarity of it was that the gold appeared to consist of masses @ 4, 
conglomerated or lumped together.” This “model” represented the 
f largest well authenticated nugget of rolled gold ever found in Europe, ~ te 
and which weighed twenty-two ounces. | 
Excellent descriptions of the Wicklow auriferous district will be @ ). 
found in a memoir by Mr. W. W. Smyth, which embraces also 9 
careful examination of the mines of lead and pyrites.* mM 
3 Such is a rapid outline of the history of the search for gold in 3 iy 
the British Isles, and judging from the recorded results—these 
must be admitted are few—it is not very encouraging, In nearly § th 
every case the ordinary process of washing has been alone adopted. la 
It is true some mining works were unsuccessfully carried out i Ih 
Wicklow, with the hope of discovering the quartz lodes, from which # ., 
the gold was derived which had been found in the rivers. We have He eg 
now to examine, with some degree of care, the progress of quart i the 
B mining, which has been carried forward for some years near Dolgelly, 
Merionethshire. 


4 | In 1843 Mr. Arthur Dean discovered some rich gold ores ipa ; 
| Cwmbheisian mines, not far from Dolgelly.t This gentlemans an 
5 researches are said “to have proved that a complete system ot Oy 
q auriferous veins exist throughout the whole of the Snowdonian 3 a 
; lower Silurian formations of North Wales.” Mr. Dean describes of | ‘ 
| most interesting district as consisting of an immense Um Bi, 


* «Smyth on the Mines of Wicklow.” ‘Memoirs of the Geological SUNY | it 
of Great Britain.’ vothshire, North 

+ “Notice respecting the Discovery of Gold Ores in | 
Wales,” by Arthur Dean, C.k. ‘ Report of the Meeting of the Britis! a, 
for 1844,’ | 


= 
“ 
ot 
j 
4 
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© Fienste parallel beds of igneous and sedimentary rocks, traversed by 
TF wnl veins and trap dykes. A valuable paper on this subject will 
- | Byun in the ‘Transactions of the Geological Society of London,’ 
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ysich we must acknowledge our debt for much of the geological 


| Bsirmation containcd in this article.* The geological relations, 
Bi wmniing to this excellent authority, are as follows :—On the north and 
“Bret of the lower part of the river Mawddach lie the lower part of 


pLingula flags and the Cambrian rocks. The latter consist of the 
we, thick-bedded, greenish-grey grits of Barmouth and Harlech. 
fir upper boundary is marked by a sinuous line, which strikes in a 


B wh-asterly direction from Barmouth to Rhaiadr-Mawddach, and 


hm thence trends northerly a little east of Transfynydd to the turn- 
ikeroad, about a mile south of Festiniog. The line then strikes 5.W. 
» Morfa Harlech on the coast of Cardigan Bay. These grits are 
mtlaid by that part of the lower Silurian rocks, known as the 
lingwla flags, which here consist mostly of blue slaty beds, generally 
wre or less arenaccous, and partly interstratified with courses of 
mistone. A well-marked portion of the series, composed of rusty 
tmginous slate, occupies part of the cliffs of Moel Cynwch, that 
wehang Dol-fawr on the Maddach. Both Cambrian and Silurian 
neks have been penetrated by numerous greenstone dykes, some of 
mich are magnetic. The following exact description of the metalli- 
lows district is preserved in Professor Ramsay’s own words :— 


“Several lodes occur in this country in the neighbourhood of Dol-y- 
iyynog and Cwmbheisian. The gold at Cwmheisian was discovered in 
M3 by Mr. Arthur Dean, who, in a paper published in the ‘ Report of the 
9 Association for 1844,” also stated, ‘that a complete system of auri- 
7 8 velus exists throughout the whole of the Snowdonian or lower 
a formations of North Wales.’ Recent events would seem, in a 
nh degree, to verify this bold assertion ; but from that date to this 
- no one has heretofore attempted to work any mines in North Wales 
t gold, except that at Cwmbeisian ; nor have I ever met with any miner 

a8 seen any gold of the alleged auriferous veins, with many of which 
malso well acquainted. Cwmbeisian has been worked several times, but, 
rerhhs never with a steady profit. The gold is found in a branching lode, 
ealerhe = uartz with some iron pyrites. Its principal branch runs north- 
he» y, aid is mostly composed of exceedingly hard quartz, which crosses 
river about half-a-mile above Rhaiadr Mawddach. Another quartz lode, 
slit g lead, occurs a little above the waterfall. A north-west lead lode lies 
» “© West of Moel-Hafod-Owen ; and two others (one of them bearing 

Vet) cross the river in the same direction, about half-a-mile below the 
ad south, pass through arenaceous slates and greenstone. Two north 
th copper lodes cross the little valley that lies between Moel-Hafod- 
i, and the hills behind Dol-y-frwynog. Two others occur on the steep 
pa a overhang Afon-wen on the west, about half-a-mile south of 
lene nee: These four are in the talcose rocks above described. 

ry ar Tee quartz lodes traverse this country on Moel-Hafod-Owen. 
the bill ein _ ordinary Lingula flags. The largest is on the east flank of 
litle bosses Apacs are there much disturbed and altered, and numerous 

of greenstone are abundant among its beds. 

¥ 
a the Geology of the Gold-bearing District of Merionethshire, North 

Y Professor A, C, Ramsay, F.R.S. 
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the Bala district, in which is situated the Castele Carn Dochan 
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“‘When I inspected the geology of this country in the spring of 1853, os 


the most remarkable and promising lode was the new gold lode of Dol-y- 
frwynog. The lode runs W.N.W, and E.S.E. in the low ground south of 
Moel-Hafod-Owen on the east watershed. It is prineipally composed of 
a white saccharoid quartz, irregularly traversed by numerous small loose 
joints. Chlorite, decomposing talcose matter, and pink carbonate of lime 
are intermingled with it. In parts the quartz assumes 4 semi-granulated 
aspect, profusely intermingled with soft unctuous decomposing tale, It js 
largely charged with iron pyrites. Asa rule, the substance of the lode is 
easily shivered into fragments, a great advantage both in the original 
working of the lode and in subsequent operations. 1+ was first opened in 
search of copper; and ashaft was sunk toa depth of about twenty fathoms, 
During the process, however, it soon proved to contain more attractive 
metal, On examining a heap of quartz which lay at the mouth of the 
shaft, and turning over a few pieces, | readily saw, with the naked eye, 
gold in small flakes and grains, irregularly disseminated through the quartz, 
In a more select heap of quartz, on ali the pieces it was distinctly visible 
to the unassisted eye; and one mass in particular, heavier than a strong 
man could lift, was literally spangled all across its surfaces with rich glit- 
tering gold. Gold has also been detected by Mr. Byers in the matrix of 


the copper-bearing lodes about a mile further south, and in the west of 


Dol-y-frwynog lode, by the spot marked ‘ Turf Copper Mine’ on the map 
of the Geological Survey. All these occur in the same talcose rock, 


“On the banks of the Afon-wen, about a mile above the bridge, are — 
some ruins of buildings, and below them, close to the river, the remains ~ 


of charcoal ashes and bits of bones, mostly covered with herbage. This 
place has a very singular, and in conjunction with its late discoveries, 4 


very significant name, which it has maintained from time immemorial, | 


expressive of gold having been melted or worked there. 


“This name, ‘ Merddyn Coch’r awr,’ signifies ‘the ruins of red gold’ 
The tradition is, that the Romans formerly worked gold there. Tt may 


be well to observe, to those unacquainted with Welsh names, that no 


ancient place has a name but what is characteristic of its locality, or of 


some event that has taken place on or near the spot.” 


Mr. Arthur Dean was evidently the first person who called atten | 


tion to the system of quartz lodes, more or less auriferous, which 


have rendered this district remarkable. It is said, however, that a | 


little gold was detected in one of the copper ore lodes 1 the yeat 
1836. Of late Mr. Dean has been appointed engineer 10. the Vign 
and Clogau. mines, and this position has enabled him to study 4 
much care the peculiar conditions under which the gold -_ 
these quartz veins. These are especially deserving of the . 
study—they are the only gold bearing rocks of this country—™ % 
workings which are now in progress present opportunities W 


should not be neglected. Within an ellipse about fiftecn miles long 


by twelve miles wide, are enclosed all the mines opened in the Dolg ny 
district. Outside this, other fields are found, the most promising 


mine, which is now yielding, monthly, small quantities -° 


Nearly all the gold mines are opened in the lower — a i 
in the Cambrian sandstones some of the quartz veins Pt noticed 
The presence of greenstone or trap rocks has been alrea‘y 
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ad it is a fact deserving of note, that away from the vicinity of those 
necks, no good gold lode has been discovered. 

The most important gold mines in North Wales are the Vigra and 
(logau, from which, as we stated in our Chronicles of Mining in our 
jaly number, 10,778 ounces of gold had been obtained to the end of 
84, For some years, both the Vigra and the Clogau mines were 
wrked for copper. They are now united as auriferous quartz mines, 
bat uearly all, if not all the gold, has been obtained from the latter. 

The Clogau St. David, No. 1 mine, is certainly the richest gold 
nine ever worked in the British Islands, and may compare favourably 
rith the quartz reef mines of Australia. According to Mr. Dean, 
fom a space of ground not more than fifty fathoms long by thirty 
fithoms deep, and only a portion of which has been worked away, 
there had been extracted at the 31st of May last, and reduced 4,154 
ts of quartz, yielding 11,508 ounces of gold, giving an average of 
doz, 15 dwts. 19 grs. per ton. Taking this lode as a type of those 
vhich occur in its neighbourhood, it will be well to describe it. | 

The lode has an average bearing 15° N.E., and is intersected by a 
very powerful cross-course, bearing 30° N.W., and dipping slightly 
SW. The lode traverses beds of indurated Silurian clay slate, which 
we interstratified with thick beds of greenstone. There is also a 
lrge greenstone dyke, which is traversed by a portion of the lode for 
‘length of about sixty fathoms, until they are intersected by a great 
cnoss-course. Behind this cross-course the lode is extremely rich in 
wld, It should be stated that the lode is composed almost entirely 
of quartz, with here and there some carbonate of lime. Throughout 


the quartz, yellow copper ore is, in small quantities, disseminated as ~ 


vell as gold. Where the gold is most abundant, Telluric Bismuth in 
fine silvery white grains is generally present, and an opinion prevails 
that whenever that mineral is met with, gold is near at hand. It was 
commonly supposed that gold is only to be found near the surface. 
A. Dean has favoured us with some notes on this point, which 
we exceedingly important if all the conditions have been correctly 
“served, Without comment, Mr. Dean’s own words are given :— 


, “The opaque white quartz floors, which are comparatively poor in gold, 
mate with others of a greenish white colour, very dense, and of a shining 
ppuchoidal fracture ; the latter are the rich gold-bearing floors ; we have, 
refore, alternate rich and poor floors. From the dip of the floors the 
rapes of gold appear individually to dip eastward, but, as the bands of 
sy-tlate forming the walls of the lode below the greenstone dip westward 
ws to the cross-course, the succession of bunches of gold in the 
" — floors of greenish quartz follow the dip of the clay-slate. ‘This 
lisa point in relation to the recurrence of rich deposits of 
In depth below the present bottom.” 


PB quotation sufficiently indicates the hypothesis that with a 
mtence of the same conditions in depth, rich, or perhaps richer, 
“posits of gold may be met with. There is a very close analogy 
_— gold and tin. It was an opinion, held with much obstinacy 
* *ong period, that tin would never be found deep in the earth. 
Hence has now proved the fallacy of this, for the most abundant 
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deposits of tin are now worked at depths of between 200 fathoms and 
300 fathoms from the surface. The result of sinking on the quartz 


lodes in the mountains of Merionethshire will be watched with much 


interest. 


Invariably when a good mine is discovered, a great many other 
mines are started in the neighbourhood. This applies to every 
variety of mine exploration, and is especially applicable to gold- 
mining. Numerous attempts and failures have hitherto marked the 
progress of mine-adventure in North Wales; and it is generally 


believed that more gold has been expended on the Welsh hills than — 


has been obtained from them. The authority whom we have already 
quoted, speaking of the poorer varictics of quartz, says :—*The 
Clogau Company has stamped 2,500 tons of poor ores, yielding an 
average of 12 dwts. per ton; and during the last two months the 
Castele Carn Dochan Company has stamped 200 tons of the mineral 
broken indiscriminately from their lode, with an average of 15 dwts. 
of gold per ton. With good reduction machinery several of the gold 


mines in the Dogelly district might yet be made to pay.” It willbe . 


most satisfactory to find the hopes thus expressed by Mr. Dean fully 
realized. It is right that some idea should be given of the occasional 
richness of this auriferous quartz. Mr. T. A. Readwin informs us* that 
by far the richest discoveries of gold have been made at the Dol-y- 
frwynog, Prince of Wales, and the Clogau Mines, He has, he states, 
extracted gold from stones, from each of those mines, at the rate of 300 
to 400 ounces to the ton. At the same time as he draws attention to the 
exceeding richness of some specimens of the auriferous quartz, Mr. 
Readwin says, with much honesty, “I beg distinctly to state that the 
a yield will not, in my opinion, exceed half-an-ounce to the ton 
of ore.” 

Our readers will be familiar with the amalgamating process, by 
which gold is separated from the earthy minerals with which it 18 
mixed. The extraction of gold by amalgamation 15, however, 
attended with serious difficulties. Whenever Sulphides, Arsene, 
Bismuth, or Tellurium are present with the gold, they frequently 


tarnish the metal, and the mercury cannot act upon it. Technic 


language informs us, that the mercury “ sickens,” that is, 1 0 
thick, or that it “ flours,’ meaning that it becomes  wogaters 4 
These conditions are dependent upon the presence of other me Z 
Under either of those circumstances much of the gold escapes ‘ 
influence of the mercury and is lost in the “ tailings, whilst ham 
of the mercury itself is carried off in the washings. Mr. Wi ol 
Crookes, F.R.S., the discoverer of the new metal The, * 
introduced an improvement, which promises to be of foo we : 
advantage, in all our operations for obtaining gold in quartz-minie, 
or when it is combined with other minerals, = t advan- 
Mr. Crookes’s process possesses the following Sapo sn of 
tages:—By the judicious admixture of a certain prope ya 
Sodium with the mercury its amalgamating powers are, ™ : 


Readwits 
* “On the recent Discovery of Gold in Merionethshire.” By T. A 
¥F.G.S. ‘British for 1863.’ 
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J areomstances, preserved and intensified. It will extract gold from 
~@ {ilphides, and from such other minerals as have hitherto resisted the 
winary process. It will seize upon gold tarnished by any of the 
metals named above, and which would pass untouched through 
wmmon mercury and be lost. It will absolutely prevent “ sickening ” 
mi “flouring,” consequently the yield of gold is augmented, and | 
slarge saving in mercury is the result. 

A series of experiments were made to determine the action of the 
gdium, under such circumstances as presented unusual difficulties, 
ud the results of these trials were as follows :— 

It should be stated that the mercury contained one per cent. of 

sodium. 
1. When a little of the sodium amalgam was added to ordinary ~ 
nercury, the affinity of the latter for gold was greatly increased, so 
tht when pieces of gold were dipped into it they were instantly 
wvered with mercury, although when dipped into mercury to which 
no — had been added, amalgamation was very slow, and difficult | 
to obtain. 

2. “ Floured”. mercury immediately ran together into a single 
globule, on the addition of a little sodium amalgam. 

3. When iron pyrites (bisulphuret of iron), magnetic iron pyrites 
(ulphuret of iron), or copper pyrites (sulphuret of copper and iron), 
were triturated with sodium amalgam, the pyrites were decomposed, 
id on the addition of water, a black precipitate of sulphuret of iron 
was obtained. 

4, Triturated with sodium amalgam—a, Arsenical pyrites was 
decomposed and arsenic amalgam formed; b, Galena (sulphuret of 
lead) was decomposed, and lead amalgam formed; c, Blende (sul- 
phuret of zinc) was decomposed and zinc amalgam formed ; d, Litharge 
(oxide of lead) and white lead (carbonate of lead) gyere decomposed 
ind lead amalgam formed. An extensive series of experiments has 
been made at the mines near Dolgelly, and in every case, a consider- 
able Increase in the quantity of gold has been effected by the use of ~ 
the sodium amalgam. The only thing which appears to be neces- 
sary to ensure the usefulness of the sodium amalgam in all cases, 
§ 4 preliminary experiment to determine the quantity of sodium 
Which should be used with the mercury. When too much sodium is 
‘mployed it attracts the other metals present—in some cases to the 
lection of the gold; but when judiciously applied it works with 
Wonderful facility.* This discovery promises many advantages to the 
adventurers in the auriferous mines of Wales, and it will probably 

to the successful working of some of the poor quartz lodes 
through which the sulphides and arsenides of the baser metals are 

‘seminated, and thus prove a solution of the problem, Can British 
gold be worked with commercial advantage ? | 


. - amen the above experiments were tried, Mr. Crookes has introduced a 
ication into his process, by which the ill effects of adding an excess of 
ned are entirely avoided. The improved process has been thoroughly ex- 

and th and experimented on by Dr. W. Allen Miller and other high authorities, 

© results are said to be very striking. 
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CHRONICLES OF SCIENCE. 


I. AGRICULTURE. 
Proressor Cuurcn, of the Royal Agricultural College, has published 


the results of some experiments instituted to ascertain whether the 
denser grains of wheat will yield a larger and better crop. The con- 
clusions indicated were that seed wheat of the greatest density produces 
the densest seed and the largest amount of dressed corn; that seed 
wheat of a medium density generally gives the largest number of ears, 
but the ears are poorer than those of the densest seed; that seed 
wheat of medium density generally produces the largest number of 
fruiting plants; and that seed wheat which sinks in water, but 
floats in a solution having the density of 1-247, is of a very low value, 
yielding on an average only 34:4 pounds of dressed corn for every 


_ 100 yielded by the densest seed. These were the results given by 


experimental plots, in each of which twenty seeds properly selected 
had been planted. It also appears, from experiments on a larger 
scale, over plots of twenty to forty perches apiece, that an average 
return of about 13s. per acre is obtainable by submitting the seed 
sown to a process which shall separate from it the lighter corns; that 
a very high standard of density is not required to secure this extra 
return, the exclusion of about one-fifth of the ordinary seed corn being 
probably sufficient ; and that the process of selection of seed in this 
way, according to density, is easy and inexpensive. On the whole of 
this series of experiments and their results, it is sufficient to remark 
that a single inquiry of this kind is altogether inadequate to determme 
or climinate the really efficient agent or cause of the results that were 
obtained. And e¥en supposing this not to be external, but to be resident 
in the seed itself that was selected with so much care, yet the 
density of the grain is most likely not the cause, but the mere con- 
comitant of the cause, to which the results are properly attributable. 
It seems plain that the general character and habit of growth of a 
plant is to some extent inherited from the past and transferable to the 
future generation of it; but it is not so easy to believe that any such 
quality as density of seed is inherited or transferable. Such a quality 
must be due to the nutrition of the plant, by both soil and alt, 
throughout the several stages of its growth, long after it has parted with 
the original mother-seed. And the farmer who knows how 4 aan, 
starch-filled, full-sized berry, and a lean, horny, shriveled sample ¢ 
grain at harvest time are often both of them obtained from the very 
same seed corn—according to the quantity of seed he sows per act, 
the condition of the field, and the circumstances of the weather oe 
July and August —who therefore knows what are the principal and rt 
powerful agents in the production of a good sample of whatevel a ! 
he grows—will value at a very low rate that influence exerted by 
density of individual seed corns, which, all other things beimg 1 
may perhaps to some small extent be readable in the crop a 

time. | 
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Mr. Lawes, of Rothamsted, has reported in the Royal Agricultural 
{ciety’s Journal, an attempt made to reproduce upon his farm the 
illeged experience of M. Hooibrenk in the artificial fertilization of 
sheat. That gentleman had declared in the Journal d’Agriculture 
Pratique that he had obtained a largely increased crop of wheat by an 
utificial fecundation of the plant conducted in the roughest possible 
nmer. That this process is capable of being artificially directed is 
shin from the success of experiments in hybridising. If we cut out 
the anthers of one flower before the pollen has escaped, and substitute 
thers full and just ready to burst, we ensure an artificial result. 
But the process is one of extreme delicacy, and needs to be most 
arefully executed. M. Hooibrenk’s plan was, on the contrary, 
atremely rude. T’oa rope long enough to stretch across the plot to be 
operated on, pieces of woollen twist two feet in length are attached so 
close as to touch each other, thus forming a fringe two feet deep. 
Before using it, this fringe is smeared with honey, and the rope thus 
prepared is stretched across the plot, and trailed over the growing 
cop when in bloom in still weather. The idea is that the natural 
process of fertilization is often imperfectly accomplished, and that by 
this artificial contrivance an efficient aid is rendered which will make 
itself apparent in the crop. Mr. Lawes did not find it so. He had 
plots of land whose cultivation and produce had been so exactly 
reorded for twelve years, that he was certain of identical results from 
them under uniform treatment; but no results were perceptible from 
the adoption of M. Hooibrenk’s process, even on such land where they 
would certainly have been seen. The honeyed fringe was drawn over 
tach plot to be operated on, three times at intervals of forty-eight hours 
arly in July, and the following table gives the produce obtained 
with and without the process of artificial fecundation. 


Produce of Wheat per Acre on Duplicate Plots, one Artificially 
Fecundated and the other not. Harvest 1864. 


SH 

| 

Piots, &c, | b & 
= 

= = = 


In Artifies | bs. pk. | Ibs. Ibs. Ibs. Ibs. | Ibs. 
ms rtificially Fecundated .| 44 12 | 62.6; 99 | 2881 | 4315 | 7196 
Not 44 3 | 62.4) 93 | 2882 | 4356 | 7238 


. 42 23 63.2! 88 | 2786 , 4480 | 7266 


: : 43 22 63.4 | 111 | 2882 , 4620 | 7502 


Difference 


Fecundated 


| 96 | 140| 236 
Ma Artes, 
Fecundated . . 41 0} 631 149 | 2740 | 4003 | 6743 
. 41 33 | 62.8| 110 | 2745 4107 6852 
0.3 | 39 | 104) 109 


>: 
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In none of the trials was any increase of produce obtained } 

means of the fecundating process. Mr. Lawes very reasonably add d 

y adds— 
“It may be remarked that it would seem our neighbours, the French 
agriculturists, are now going through a stage which in this coun 
was passed through some few years ago. The artificial application of 
electricity, seed-steeping, and other marvels, which were to double 
the produce of our fields at little cost, have had their day with us; 
but the British farmer is still toiling on as formerly, earning i 
bread by the sweat of his brow and the liberal use of manure, without 
which he does not find his crops increase.” 

That the conditions under which the process of natural fecundation 
is effected do influence the productiveness of the crop, is almost every 
harvest plainly shown; but that any such rough and wholesale 
attempt at artificial assistance can be efficient is clearly impossible. 
The produce of grain crops at harvest time is, however, even more 
dependent on the weather and the soil throughout the other months 
of the plant life, than it is on such variations of weather as we suffer 
during July when they are in bloom; and thus, though we had a 
wonderfully fine latter end of June and commencement of July this 
year, during which the process of fecundation must have been most 


perfectly accomplished, the produce of our corn-fields is this year 


greatly deficient. A dry spring time, and one or two cold days in 
early June, seem to have made all light-land crops, and very generally 
the spring-sown crops on all sorts of land, deficient. 

The ‘Agricultural Gazette’ has published the returns from its 


_ correspondents in the following terms :— 


“ Wheats on the lighter soils and loams are generally inferior, 


‘Barley on the lighter and thinner barley soils is much below an aver- 


age, and, though probably the best crop of the year, it, too, as a whole, 
is inferior. Oats, excepting the few instances where winter sown, ale 
the poorest crop we have had for many years. Beans and peas ale 
generally below their usual yield.” 

The following is a tabular statement of the Returns :— 


Number of Returns. 

Crops. eo, | Average. | Total. 
Wheat. . .| 76 - 90 299 | 195 
Barley... 40) 180 
27 2 183 
Beans .. . G4 08 4 126 
37 67 110 


The exceptions to the general failure are in the case of clay - 
wheats, and notably in that of wheats on the poorer clays, whic é 
almost everywhere unusually good. The barley on the better class 0 
barley soils is also a fair crop wherever early sown. Peas are 26 
crop in some districts. 4 

The root crop is a great improvement through all southern an 
land England over that of last year. Mangels are generally 6° 
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7 scedes and other turnips are tolerably promising. In the North, and 
1 J over Yorkshire and Northumberland, they have, however, been 
istroyed by the grub. And there has been, especially in the cotswold 
4 «try, an extraordinary abundance of the common earwig in the 
fd, to which the failure of the turnip crop is in some places 
ittributed. 

Certainly the annual results of farm management can as properly 
shim a record in a scientific journal, as the methods and the circum- 
dances to which they are due. Whether in the vegetable or animal 
world, they are the truest test and touchstone of what is sound or 
wsound in those seientific discussions upon agriculture which might 
em to claim precedence here. It is on the farmer’s own experience, 
ifer all, that he must depend for guidance, and not upon the teachings, 
however confident and unquestionable, of the man of science, absolutely 
«rect though these may be under certain limited conditions, not those 
pthaps of the field or of the homestead on which the experience of 
the agriculturist depends. Thus it was, that when Mr. Chadwick, 
ut the discussion some months ago before the Society of Arts, declared 
his preference of the views of chemists and sanitary philosophers and 
agineers and gardeners, to those of farmers, on the agricultural 
utilization of town sewage, he was very properly met by a vigorous 
usertion of the absolute sovereignty of agricultural experience in the 
decision of all agricultural questions; and Baron Liebig’s declaration 
if the intrinsic worth of guano for plant growing, as being under 81. 
per ton, was quoted as an illustration of the folly of any other 
guidance. Is guano, because so the chemist says, therefore worth rather 
less than 87. per ton? No, it is worth rather more than 12I. a ton. 
This indeed Liebig called a ‘fancy’ price. On the contrary, it is the 
ral price, as any one going into the guano market will find. Agri- 

tural experience of guano during twenty years of a trade exceeding 
1,000,007. per annum, and over an acreage probably exceeding 1,000 
sjuare miles every year, has determined its real value to the farmer 
past all power of chemical authority to upset it: and it-is this, not the 
‘pinion of the purely scientific man, which affords the only trustworthy 
igricultural guidance to the farmer. 


We are now on the point of an attempt, on a very large scale, on - 


the part of agriculturists to realize somewhat of the value which 
chemists tell us that town sewage possesses. The Metropolitan Sewage 
volnpany has been fairly launched, and will proceed at once to carry out 
i's plans for enclosing the Maplin Sands from the sea, and for convey- 
ing London sewage thither ; and we shall in a very few years know 
a all that living plants, upon the scale of agriculture, and 
7 ri the circumstances of South Essex soils and climate can tell us 

® real, as distinguished from the ‘fancy’ price which the great 

‘man chemist puts on diluted town drainage. 


aan Cattle Plague.—The statistics of agriculture are of the same 
the — and practical, as well as scientific interest, with regard to 
lve stock portion of the farmer’s property, as they possess in 


“spect of his corn ficlds. This branch of the subject is indeed of 


ab; 
4 


i* 
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especial interest now. The price of butcher’s meat is unpreceden 


It is probably chiefly due to the small produce of cattle food whieh | 


last year’s climate gave us. There was little hay and hardly any 


roots, and the raw material of the meat manufacture being scarce, the | 


quantity of the manufactured article is proportionably small and its 
price proportionably high. But we have now among us a contagious 
disease, which is destroying large numbers of beasts, and there is every 
prospect consequently of meat becoming even scarcer. The Russian 
rinderpest, imported early in June, has found in the London cowhouses 
and in many cowsheds elsewhere, circumstances under which its poison, 
rapidly spreading, is extremely destructive. But it is not confined 
to close and badly ventilated building:, for in country districts— 
Hampshire, Sussex, Kent, Essex, Norfolk, Shropshire, and elsewhere 
—we hear of its occurrence and fatality where cattle have been graz- 
ing in the open meadows. It is almost always traceable to stock 
bought in the London market, which has brought the infection with 
it into the country. It is an extremely virulent and infectious bovine 
typhus, which has hitherto completely foiled all attempts at treatment. 

The principal endeavour therefore seems to be to isolate the evil, 
and by the destruction and burial of cattle when once they are attacked, 
to kill the poison before it has had time to spread. Thliere has thus 
been less opportunity for the treatment of the disease than is desir- 
able. Orders in council have given power to veterinary inspectors 
to direct the destruction of infected cattle, and attempts have been 
made to isolate particular districts, by hindering transportation and by 
regulating sales. Altogether untcuched by these arrangements, hov- 
ever, there can be no more fruitful source of contagion than town 
dung from infected cowhouses, which is widely distributed by railway 
and canal. And so subtle is the mischief, that animals not themselves 
liable to the disease, both sheep and men, it is said, can convey the 
virus from diseased to healthy stock by contact, frst with the one, and 


~ ““then, even at a considerable interval of time, with the other. 


Another attack of contagious disease occurred during July and 
August on a farm in Sussex, where a flock of sheep became infec 
with the ovine small-pox; but here the prompt destruction of the 
infected animals and complete isolation of the farm has been 


_ successful in hindering the spread of the malady, which seems to 


have at length died out. It is to be hoped that similar meas 


vigorously taken with reference to the rinderpest, may be similarly 


successful, notwithstanding that its occurrence in quick meee 
so many different localities greatly increases the difficulty of the 


The Society of Arts have published a report on the cottage pore: 
question, which, although its subject is treated as especially affec ny 
labourers in towns, must yet be noticed in our agricultural a. 
They have not considered it necessary to collect proofs of the exis . 
unfitness of the greater part of the dwellings of labouring ae 
habitations for respectable and well-conducted families, nor have ws 
thought that any further proof was needed that the excessive ° xs 
crowding which now exists in such dwellings promotes erme 
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morality, harbours disease, and materially lessens the effective 
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ver of the working classes by injuring health and shortening life. 
sidering all these, and many other equally important facts as 


| irady sufficiently proved, the Society discussed the practical difficul- 
7 isin the way of an adequate provision of good house accommodation 


tems within the reach of the labourer’s means. On one point in 
wticular, which relates especially to cottages in country districts, 
te Society very properly declare that the alternative of charging the 
wef of the pauper on the parish or on the union in which he resides, 


9 sone which peculiarly affects the building of cottages in the country. 
7 The present system has long been found one of the greatest obstacles 
9} the proper accommodation of labourers on the estates on which 
9 iy work ; and the Society were prepared to recommend an amend- 
§ vat of the law by the extension of the chargeability of the poor from 


te parish to the union. ‘The same views on this important question 
lave been, however, generally recognized by the Legislature, and it is 
mobable from the course of recent legislation that they will be still 
futher carried into operation. | 

With this exception most of the topics which came under the 
itention of the Society affect rather working men in towns than rural 
bourers, and we do not therefore quote at length those paragraphs 
in the report which relate to demolition of houses by railways, to 
workmen’s trains, and to enforcing the sanitary laws. The following 
thortly are the results of their deliberations. 'They recommend :— 


l. That corporations, limited owners, &c., should have increased power | 


‘vsell land for the erection of dwellings for labourers, under conditions as 
0 proper drainage, ventilation, and sanitary regulations. 

2, That the public loan commissioners should be authorized to lend 
money, at a rate not exceeding 34 per cent. per annum, for building 
dwellings for the labouring classes, under suitable guarantees and with 
iue regard to sanitary arrangements. 

8. That in all future railway acts, and acts for local improvements, 
then houses inhabited by the working classes are destroyed under 
©mpulsory powers, such companies should be compelled to provide, 
within a convenient distance, other dwellings in lieu of those destroyed. 

4. That the following amendments should be made in our sanitary 

4. That the appointment of inspectors of nuisances throughout the 
country should be compulsory. e 

‘That increased power be given to the proper local: authorities, 
to oblige builders of houses to provide adequate drainage and 
Ventilation. 

«. That the medical officers of health should be irremovable without 
the consent of the Privy Council, and that the amount of their 
salaries should be subject to the approval of the same authority. 

- that houses in which lodgers are taken, especially where particular 
rooms in a house are overcrowded, should be brought under more 
ellicient inspection, 
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II, ASTRONOMY. 
(Including the Proceedings of the Royal Astronomical Society.) 


ATTENTION has been again directed to the value which will accrue to 
Astronomical Science by an Arctic expedition to the Southern Pole 
in preparation for the astronomical observations which will have to be 


undertaken in the year 1882, on the transit of Venus, the most favour. 


able of all phenomena for solution of the noble problem of determin. 
ing the sun’s distance from the earth, provided that proper stations 
for the observation can be found. The Astronomer Royal has written 
a letter to Sir R. I. Murchison, President of the Royal Geographical 
Society, in which, referring to the late discussions at the Geographical 
Society in reference to a proposal for an expedition towards the 
North Pole, the author states that though there is no single point of 
great importance to be obtained, there are a number of co-ordinate 
objects whose aggregate would be valuable. Professor Airy then 
suggests that the field is open for another proposal, which would give 
opportunity for the determination of various results, corresponding in 
kind and in importance to those of the proposed northern expedition, 


though in a different locality, and would also give information ons 


point of great importance to Astronomy, which must be sought within 

a few years, and which it is desirable to obtain as early as possible, 
In our last volume we gave several extracts from an elaborate paper 

by the Astronomer Royal, in which he very carefully discussed the 


circumstances of the coming transit, in reference to the selection of ~ 


observation-stations. For the northern stations there will be no difi- 
culty ; they will be on the Atlantic seaboard of North America, or t 
Bermuda; all very favourable and very accessible. For the southem 
stations the selection is not so easy; the observation must be made on 
the Antarctic Continent; if proper localities can be found there, and 
if the circumstances of weather, &c., are favourable, the determination 
will be excellent; if those favourable circumstances do not hold, no 
use whatever can be made of the transit. | 

The Astronomical object of a Southern expedition has already 
been sufficiently explained in these Chronicles. In the event of such 
an expedition being undertaken, the precise determinations which 
have been indicated as bearing on the astronomical question must 
(from the nature of the case) take precedence of all others. ah 
would be no difficulty in combining with them any other inquines, 
Geography, Geology, Hydrography, Magnetism, Meteorology, N 
History, or any other subject for which the localities are suitable. 


The author concludes his letter by requesting that Sir B. I, Ma 


chison wili communicate these remarks to the Royal Goographics 


Society, and take the sense of the Society on the question, ee A 
it is not desirable, if other scientific bodies should co-operate, + 
representation be made by the Royal Geographical Society ae 
Majesty’s government on the advantage of making such reco 
sance of the Southern Continent as has been proposed ; pr ‘1 Ve 
the interest of Astronomy (referring to his official respo bilty 
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3 } importance of the examination at this special time); but conjointly 
Fh that, in the interests, perhaps ultimately more important, of 
eo phy and other sciences usually promoted by the Royal Geogra- 

jical Society. 


A most valuable contribution to astronomical photography has 
len made by Lewis M. Rutherfurd to the American ‘Journal of 
W \ience.” He at first employed a reflecting telescope with a silvered 
uior, but after numerous trials he was obliged to abandon the 
# isrument, owing to several difficulties inherent in the employment 
‘Fithiskind of telescope. He has now constructed an object-glass, not 
uhromatic as regards colour, but corrected solely with reference to 
# te photographic rays. The correction of this has been rendered 
ertain and tolerably simple by the employment of the spectroscope as 

# smeans of examining its achromatic condition. 
@ = The image of a star at the focus of a perfectly corrected objective 
wuld be a point, the apex of all conceivable cones having the object 
@ (hs, or parts of it, as the bases. This point falling upon a prism 
wild be converted into a line, red at one end and violet at the other, 
mth the intermediate colours in their proper places. If, however, 
ie different coloured rays are not all brought to the same focus, the 
sectrum will no longer be a line, but the uncorrected colours will be 
apanded to a brush, the width of which will be the diameter of the 
tne where intercepted by the prism. It will thus be seen that a 
| ® ‘ple glance at a star spectrum will indicate at once what parts of 


lhe spectrum are bounded by parallel lines and consequently converged 


one focal point, and what parts do not conform to this condition, 
! wi also the amount of divergence. 
) On applying this test, it was found that an objective of flint and 
} own, in which the visual was united with the photographic focus (in 
| words, where the instrument could be focalized on a plate of 
, found glass by the eye, as in ordinary cameras), was a mere compro- 
us t0 convenience, in which both the visual and actinic qualities 
Were sacrificed. | 
| In order to bring the actinic portion of the spectrum between 
| * 1 borders, i. e. to one focus, it is necessary that a given crown 
| race be combined with a flint which will produce a combined 
| le gth about one-tenth shorter than would be required to satisfy 
: ee of achromatism for the eye, and in this condition the 
jective is entirely worthless for vision. 
mo, obtained the achromatic correction, the most delicate task 
ee produce the correction for figure, since the judgment of the eye 
useless unless entirely protected from the influence of all but 
rep rays. A cell of glass, enclosing a sufficient thickness of 
tie ee of ammonia, held between the eye and the eye-piece, 
fina 7 author to work for coarse corrections upon « Lyre and 
tat all o¥g darkened the expanded disc of a star in and out of focus 
which € final corrections were made upon tests by photography, 
6ave permanent record of all the irregularitics of surface to be 
Still, however, the process was long and tedious, dependent 
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upon but three stars as tests, and they too often obscured _ 
weather. The mode of correction was almost entirely of nfo: i 
nature, such as practised by the late Mr. Fitz and Mr. Clark for many St 


years. 

The objective was completed about December last, and the correc. 
tions of it are such that it is thought to be capable of depicting an 
object as seen, provided there be sufficient light, and no stmonpharie 
obstacles. As respects the light ; the objective has given photographie 
images of stars, designated by Smyth as of the 8} magnitude, and 
other stars on the same plate of full a magnitude lower, In the 
cluster Proesepe, within the space of one degree Square twenty-three 


stars was taken, many of which are of the ninth magnitude, with an _ 


exposure of three minutes. An exposure of one second gives a strong 
impression of Castor, and the smaller star is quite visible with half a 
second. With an achromatic objective it was necessary to expose 
Castor ten seconds to obtain a satisfactory result. 3 

The great obstacle which prevents the results of photography from 


realizing the achievements of vision is atmospheric disturbance. In — 


looking at an object the impression is formed from the revelations of 
the best moments, and it is often the case that the eye can clearly 
detect the duplicity of a star, although the whole object is dancing 
and oscillating over a space greater than its distance. The photograph 
possesses no such power of accommodation, and the image is a mean 
of all the conditions.during exposure. It is, therefore, only on rare 
nights in our climate that the picture will approach the revelations of 
the eye. 

Up to the date of the author’s paper only one night had occurred 
witb a fine atmosphere, and on that occasion the instrument was occt- 
pied with the moon ; the negatives were described by the author as being 
remarkably fine, and superior in sharpness to any he had yet seen. 
The exposure for the phase three days after the first quarter is from 
two to three seconds, and for the full moon about a quarter of a second. 
Its powers have not yet been tested upon the close double stars, 2 
being the nearest pair it has been tried upon. This distance is quite 


_ manageable, provided the stars are of nearly equal magnitude. The 


power to obtain images of the ninth magnitude stars with so moderate 
an aperture, promises to develop and increase the application of pho- 
tography to the mapping of the sidereal heavens, and in some measute 
to realize the hopes which have so long been deferred and disappointed. 

It would not be difficult to arrange a camera-box capable of ex- 
posing a surface sufficient to obtain a map of two degrees square, a0 
with instruments of large aperture we may hope to reach much — 
stars than have yet been taken. There is also every probability tha 
the chemistry of photography will be very much improved, and more 
sensitive methods devised. 


Proceepincs or THE RoyaL ASTRONOMICAL. SOCIETY. 


Professor Wolf has presented a paper on the course of the rt” 
phenomenon, in which he discusses the statements made by 
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 elother observers as to the relation in which sun spots stand to the 
| phinets. In 1859, when he sought by means of a formula dependent 
JT athe periods and masses of the four plancts Venus, Karth, Jupiter, 


4 yi Saturn, to represent a curve analogous to the sun-spot curve, he 


4 ted that Jupiter determines the leading character of the Sun-spot 
9 wre, that Saturn causes small alterations in the height and length 
{the undulations, and that the Earth and Venus determine the inden- 
ttions of the curve. 
7 As subsequent observers have drawn attention to the connection 
tween sun-spots and plancts, especially Jupiter and Venus, Professor 
“FP Volf has in this paper given some statements as to the connection 
ktween the sun-spot period and the revolution of Jupiter. A table 
sgiven in which it is seen that the period 11-11 completely satisfies 
7 shat is only to be expected from a mean period affected with the con- 
iderable oscillation, 1°75; and not only there corresponds to the 
nen course thereof a good wave line with the difference, 42°96, 
tween maximum and minimum, but the single maxima and minima 
xeord well together, with only a slight displacement of the minimum 
{1783 and the maximum of 1786. 


A new arrangement of two solar prisms for use with a micro- 
neter has been described by the Reverend W. R. Dawes. The. 
tuusparent glass diagonal, suggested by Sir J. Herschel, is a very 
rluable adjunct in observations where it is desired to determine the 
lative situations of solar spots by means of a micrometer, as it | 
emits a large aperture to be employed without danger to the dark. 
glsses. But a very considerable difficulty arises from the fact that 
ile relative positions of the spots and of the points of the compass, 
wthus seen, are different from their positions as they appear in the 
sttonomical refractor. Tio remedy this inconvenience, Mr. Dawes 
lus been in the habit of combining two pieccs, each of which had a 
tunsparent glass diagonal, capable of being used separately or to- 
ether. By this simple contrivance the image as reflected from both 
the combined prisms is seen in the direction of the axis of the 


tlescope, and its various parts are in the same relative positions as 
When no diagonal is used. 


At the June meeting of the Society, Mr. Dawes also gave a paper 
m the planet Mars, in which numerous curious and interesting 
eatures Were described, such as the long, narrow strait, running N.E. 
ind SW. in the northern hemisphere ; an oval bay with a regular 
‘ust; In which lately a distinctly forked appearance was noticed, 
pving the impression of two very wide mouths of a river which, 
'wever, he could never trace. Speaking of the colour, the author 
wusiders that nothing can more fully prove that the ruddy tint of 
— oes not arise from any peculiarity in the colour of the planet’s 
ee than the fact that the redness is always deepest near the 
®, Where the atmospheric stratum is thinnest ; while near the 
= . the planet the grey features are obscured, and in general 

rely hidden, by the density of the atmosphere, and yet the colour 
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reflected from it is white, or greenish-white. The greenish tinge i | 


possibly arise from contrast with the ruddy centre 


On the whole, the impression appears to be, that Mars has not 


usually a very cloudy atmosphere. During the last opposition the 
permanence and nearly equable distinctness of the principal features 
under similar circumstances was surprising. On no occasion could 
Mr. Dawes satisfactorily make out that any part was decidedly less 
distinct than might be expected from the appearance of the other 
features then visible. 


Another paper by Mr. Dawes was on an aperture-diminishing eye- | 


piece and a photometer of neutral tint glass. By the former arran 
ment the aperture of the object glass can be virtually diminished to 
any desirable extent without disturbing the telescope to vary the 
aperture on the object glass. The great convenience of this arrange- 
ment is too obvious to need further comment. 

The other photometric arrangement consists in the addition to the 


solar eye-piece of one or more sliding wedges of neutral-tint glass; — 


the obscuration extending from the smallest possible to what is usually 
sufficient for the Sun. A capital advantage of this arrangement is, 
that the small apertures in the diaphragm of the solar eye-piece 
enable one of the components of a double star to be excluded from 
the field while the brightness of the other is measured :—obviously a 
very necessary precaution where the stars differ greatly in brightness. 
As an example, it may be stated that the very small star near a Lyre 
appears, when the large star is in the field with it, to be about of 
mag. 11°2 of Struve’s scale ; but, on excluding the large star, it rises 
to about 9°7,a difference of 14 magnitude. In the same way the 
comparative brightness of different portions of the Moon may be 
determined by isolating them in a small field. Thus also the 
brightness of the solar illumination of our atmosphere may be com- 
pared with that of the photosphere of the Sun itself, and also 
different parts of the photosphere. 


Some good observations on the photosphere of the sun have been 
communicated by Mr. Fletcher... He comes to the conclusion that the 
appearance of the interlacing of long, flat, lenticular-shaped objects 
is due to a tremulous atmosphere, for the moment the atmosphere 
became steady the appearance vanished ; and when vision was 
perfect the idea of interlacing could not be entertained. The res 
of this examination of the sun’s disc with an instrument of unexcell 


defining power and under atmospheric circumstances such as rarely 


occur, is a strong impression that the granules are not “ entities ” at 


all, but portions of the sun’s luminous envelope raised high. in the 


outer and non-luminous atmosphere. 


Some very elaborate observations on the solar photosphere a 
sun-spots follow by Mr. Brodie and Mr. Lockyer. Each 0 
papers is illustrated with woodcuts. The former gentleman 8 cay vt 
tions appear to show that the rice-grains and wiliow-leaves DUS” |. 
be confounded’ with each other, as (according to Mr. Nasm 
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| sasurements) the latter nu about thirty times smaller than the 
| {rmer; on some occasions the outlines of some of the elevations 
| wre so clearly and sharply defined, that they could be compared to 
J kc appearance of a coarse shingle beach, During an examination of 


ie un through a red haze, which was found extremely favourable to 


4 (nition, a number of the rice-grain forms were noticed lying in 


nous directions one with another; the length of some of them 
king estimated at 8" or 10” and about 2' in width. These waves, or 
tilges of photospheric cloud, were not of equal elevation throughout 


WF terentire length, but seemed to have an irregular outline of eleva- 


tun, such as a cumulous cloud generally presents, so that the top of 
le very wave, or ridge, that causes the mottled appearance on the sun 


4 vw itself most irregular in the outline of its upper surface. The 


ides of these waves, or ridges were of very great inclination, not 
wy greatly removed from the perpendicular; the indentations, or 
wlleys, between them intersecting each other most irregularly. In 
wme parts of the photosphere, where the rounder forms prevailed, 
he indentations seemed very deep, and penetrated the cloudy stratum 
asuch a slanting position, that the bottom of them could not be seen. 

These indentations seemed to be at least 2” in depth, or 1,000 
ules, but the estimation of their profundity is a difficult matter. 
The tops of the ridges were the brightest, while the valleys, or inden- 
uitions, appeared somewhat shadcd and less luminous. On some 
«easions these were noticed, speckled with black dots, or pores. 
The whole of this mottled surface seems to be disposed in the form 
ifhuge undulations, very similar to ranges of mountains, as shown on 
igood map; the elevated portions appearing as minute facule, but far 
or and far more difficult to observe, than the ordinary facule of 

Sun, 

Mr. Brodie has given an interesting account of the progress of an 
wusually wide bridge of luminous matter, which formed completely 
cross @ large oval-shaped spot, in the course of a few hours, showing 
lhe extreme mobility of the sun’s photosphere. The luminous matter 
which formed the bridge, must have moved at the enormous velocity 
14.000 miles per hour. Mr. Brodie concludes, that from what he 

observed of the Sun’s surface, he cannot conceive the possibility 
» iy regular form of particles so interlacing themselves together as 
"form the wonderful nodosity of the photosphere of the Sun, since 
“y such interlacing would apparently necessitate a comparative even- 
"and uniformity of surface, and so far as he has been able hitherto 

‘te the peculiar formation of the Sun’s envelope, he has been as 
Wable to reconcile the willow-leaf theory with it. 

b hen ockyer’s observations are devoted to one spot, which appears 
: ve been remarkable in several respects; at one part a bright 
ra of facula stretched out into the umbra, in the centre were what 
iMared to be clouds, which after a time appeared to condense into 
Jeaves; at another side was a promontory, in which the 
OW leaves were changing the direction of their larger axes, with 
to the centre of the spot, whilst in another part, the penumbra 
Composed of layers, and the willow leaves were arranged like 
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feathers on a duck’s wing. Mr. Lockyer quotes the following para- 
graph from a letter recently published by M. Chacornac :— 


‘‘ Having had the occasion formerly to observe small pieces of silyer 
bathed in borax, melting under the influence of the blowpipe, I have 
always in my descriptions compared the ‘ crystals’ of the photospheric 
matter to this silver solder in a state of fusion Of the-same opinion as 
Mr. Dawes, I hold that ‘straws’ at present are the objects which give the 
best idea of the appearance of the Sed of which the whole solar photo- 
sphere consists. On the other hand, I do not find that in the many 
notes, and especially in those of Father Secchi, containing observations of 
this nature, is mention made of any important phenomena presented b 
these incandescent ‘ willow-leaves’ or ‘ rice-grains.’ As it is inherent in the 
nature of this matter, I will endeavour, as concisely as possible, to state 
in what it consists. If we observe a ‘crystal’ of photospheric matter, 
which is completely isolated and projected on a dark portion of a spot, 
for instance, it will be seen that for a certain time it diminishes in volume 
and becomes spotted over with small dark pores ; that it is subdivided 
into numerous crystals, as if the photospheric matter were being volatilized, 
or as if there were a reabsorption going on, absolutely in the same way as 
crystals of sugar melt under a current of steam.” 


III. BOTANY AND VEGETABLE PHYSIOLOGY. 
(Including brief Notices of recent Botanical Works.) 


Castmin DE CANDOLLE has investigated the theory of a single angle of 
Phyllotaxis, or leaf-arrangement. He considers the views of Schimper, 
Bravais, and Martins, and afterwards endeavours to show that the 
single angle will explain leaf divergence. On the same branch we 
observe successively a series of Cycles belonging to orders of a less 
and less high number, in proportion as the axis of the branch 1s elon- 
gated and all the successive Cycles correspond to the terms of a series 
of the form :— 


qtns- 


These fractions are evidently the successive reductions of a continuous 
fraction of the form :— 


| 


n 


These series of Cycles, which are found in different plants hy bed 
ferent parts of the same plant, correspond each to one and t : " 
angle of divergence which the eye detects more or less 0k . ‘ 
according to the greater or less approximation or condensatiol 


the leaves. We may thus take for the value of this angle either 
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. je highest term of each series or the limit towards which this 


wies tends. In the former casc we admit a single rational angle, 
sich must be changed for another so soon as we find a higher term 
{the same series. In the latter case we admit a single irrational 


J age, which will explain all the phenomena whether present or to 
come. 


Botanists have been apparently alarmed at the term irrational. It 


7 soply means that any one leaf is not rigorously superposed over 


wother. May there not be some anatomical reason which demands 


7 iat the leaves, at the time when they are produced close to each other 
Fa vegetative cone, should not be exactly superposed? Admitting 


te theory of a single angle, we shall see that of all those which exist 
nnature, the greatest is that of the most common series :— 


1 1 2 

This is the angle in which the surface of the stem will be most 
warly equal for both sides of the same leaf. Botanists have observed 
that in the case in which the laminew of the leaf are not symmetrical, 
leir greatest development takes place beside the greatest angle. If, 
wis said, the angle corresponding to the other scries 1s more frequent 
nfossil plants, may not this frequent occurrence of the larger angle 
— } and 4 indicate a tendency towards a great symmetry of the 

inee ? | 

The fact that the angle comprehended between § and } is common 
almost all Phanerogamous plants, as well as to a great number of 
“ryptogamous plants, seems to mark a oneness in the origin of all 
these plants, 

Dr. W. Nassau Lees gives a satisfactory report of the cultivation 
if Cinchonas in the valley of Kangra, Punjab, the most northern 
loality yet tried. The species introduced are Cinchona succirubra, 
-Condaminea, ©, micrantha, C. Calisaya, and C. Peruviana, received 
fom the Neilgherry hills. 

The cultivation of Cinchonas at Darjecling is also going on 
irowably, under the direction of Dr. T. Anderson, Superintendent 
f aad Botanical Gardens, and in charge of Cinchona cultivation in 

neal, 

In the < Appendix to the Journal of the Asiatic Society of Bengal,’ 
No, 123, is a classified list of naturalists and others engaged in the 
collection of specimens of Natural History, Coins, &c., with notes and 
Weries. The names entered under the departments of Zoology, 
Botany, Geology, Ethnology, and Coins, are only forty-six, but there 
te obvious omissions, as T. Anderson and Brandis among Botanists, 
don and Walter Elliot among Zoologists. The periodical publica- 
of such a list, indicating the special branches of science which 
NYaus scattered over our Indian empire are pursuing, is calculated to 
“of much service, and we hope that it is a step towards the organ- 


ation of an annual meeting for the promotion of science generally. 
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Flowering Plants of the Jardin of the Mer de Glace of Chamouniz, ag f 


given by Charles Martins. 


[The species marked with an asterisk (*) are found also in Lapland, those in italics 4 


occur also on the sumiit of the Faulhorn. } 


The Jardin is about 9,043 feet above the level of the sea ; its length 
is 2,625 feet ; its breadth about 985 feet ; its distance from the nearest 
rocks on which some plants grow is at least 2,625 feet. The Jardin ig 
a group of Protogene rocks, projecting between the two affluents which 
form the Glacier of Talefre. 

*Ranunculus glacialis, L.; *R. montanus, Willd. ; R. Villarsii, DC.; 
Draba frigida, Gaud. ; Cardamine bellidifolia, L.; C. resedifolia, L, ; 
Sisymbrium pinnatifidum, DC. ; Silene rupestris var. sub-acaulis, L,; 
*S. acaulis, L. ; Spergula saginoides, L.; Arenaria rubra, L.; A. ser- 
pyllifolia, L.; A. nivalis, Godr.; *A. biflora, L.; Cherleria sedoides, 
L. ; Stellaria, cerastoides, L. ; *Cerastium latifolium, L. ; *C. alpinum, 
DC.; var. lanatum ; *Spergula saginoides, L.; Trifolium alpinun,L.; 
* Sibbaldia procumbens, L.; Geum montanum, L.; Potentilla aurea, L.; 
P. glactalis, Hall; P. grandiflora, L.; Alchemilla pentaphyila, L.; 
*Epilobium alpinum, L.; Sedum atratum, L.; repens, Schl.; 
annuum, L.; Sempervivam montanum, L.; 8. earachnoideun, L.; 
*Saxifraga stellaris, L.; S. aspera, L.; S. bryoides, L.; Meum Mutel- 
lina, Geertn. ; Gaya simplex, Gaud. ; Bupleurum stellatum, L. ; Cacalia 
alpina, Jacq. ; C. leucophylla, Willd. ; Tussilago alpina, L. ; *Hrigeron 
uniflorus, L.; *E. alpinus, L.; Pyrethrum alpinum, Willd.; *Omolo- 
theca supina, Cass.; *Gnaphalium dioicum, L.; *G. alpinum, Willd; 
Arnica montana, L.; Senecio incanus, L.; Cirsium spinosissimum, 
Scop.; Leontodon squamosum, Lam.; L. aureum, L.; Taraxacum 
levigatum, DC.; *Hieracium alpinum, L.; H. angustifolium, Hoppe; 
H. glanduliferum, Hoppe; H. Halleri, Vill. ; Phyteuma hemisphericum, 
L.; Campanula barbata, L.; Primula viscosa, Vill.; Gentiana pur 
purea, L.; G. acaulis, L.; G. excisa, Presl; Linaria alpina, DC.; 


*Veronica alpina, L.; V. bellidioides, L.; Euphrasia minima, Jacq.; 


Plantago alpina, L.; *Salix herbacea, L. ; Juncus Jacquin, L.; *J 
trifidus, L.; Luzula lutea, DC.; L. spadicea, DC. ; *L. spwata, DC.; 
Carex curvula, All. ; C. feetida, Vill. ; C. sempervirens, Vill. ; C. ferru- 
ginea, Scop.; *Phleum alpinum, L.; Anthoxanthum odoratum, L. ; 


* Agrostis rupestris, All.; A. alpina, Scop.; Avena versicolor, Vill. ; 


Poa laxa, Hencke; P. laxa var. flavescens, Koch. ; *P. alpina, 


P. alpina var. vivipara, L.; Festuca Halleri, All. 

_ There are thus 87 flowering plants on the Jardin. To 7 " 
have to add 16 Mosses, 2 Hepatice, and 23 Lichens, making a tol 
128 plants which are found growing on this islet of vegetation sur 


- rounded by perpetual snow. Of the 87 flowering plants 50 are mark 


in italics, as being found also on the Faulhorn, an isolated ~~ 
summit. These florulas may represent well Alpine veguieban © 
highest limit. Of the 87 species, 5 form a part of the got 4 
Flora, viz. :—Ranunculus glacialis, Cardamine bellidifolia, ° rast 
alpinum, Arenaria biflora and Erigeron unifloras; while 24 ne + of 
in Lapland. The subnival flora of the Alps corresponds to 
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Yorthern Lapland, as, for instance, about Altenfidrd; while to find a 
| vegetation analogous to that of Spitzbergen we must ascend on the 
7 Alps above the limit of perpetual snow. 


Botanical Excursion to Eastern Lapland. 


M. Fellman, accompanied by MM. Brenner and Laurin, students 
if the University of Helsingfors, and a pupil of the Botanic Garden 
4 the University, made a trip to Lapland lately, and collected about 
300 species of Phanerogamous plants, 20 species of Ferns, and several 
lichens. The party proceeded from Sordavala to Petrosavodsk, Ki- 
ratsch, and Suma on the southern coast of the White Sea. Afterwards 
they went to the islands of Solovetskoi, and to Kem and Keret on the 
vestern shore of the White Sea. The Gulf of Kantalaks, and Umba, 
s Russian village on the southern coast of the peninsula of Lapland, 
were then visited. In this valley the people live by fishing; no part 
of the land is cultivated, if we except the western side, where some 
potatoes are raised. About six leagues east from Umba is the small 
peninsula of Turii, the western coast of which is granitic and rocky, 
while the east is flat and sandy as far as Pialitsa, where some clay and 
afew rocks are met with. The forests of the southern coast of Turii 
consist of Birch and Spruce. The latter attains here the height of 
2) feet, with a circumference of 2 feet. Pinus sylvestris does not bear 
the maritime climate, but retires about two leagues from the sea. The 
vegetation of this desert region consisted of Cladonia, Stereocaulon, 
Platysma nivale, and Empetrum nigrum : in some humid spots are found 
Sali glauca and S. phylicifolia. Such treeless deserts are here called 
lundra, Baer divides them into Flechten tundra (dry tundra), where 
lichens predominate, and Moos tundra (moist tundra), where Mosses, 
especially Sphagnum and Polytrichum, abound. Besides the plants 
uentioned the following also occur :— Arctostaphylos alpina, Calam- 
arosiis neglecta, various species of Festuca, Carex ampullacea, Erio- 

um angustifolium, E. vaginatum and E. alpinum, Betula nana and 
Juniperus communis. | 

The travellers proceeded to Ponoi, situated on a river of the 
Sime name, the banks of which presented a luxuriant vegetation. 
Eighteen days were spent in the examination of the Flora of Ponoi. 
Among the plants collected may be noticed the following :—Poa 
esi, P. sudetica var. remota, Eriophorum Callithrix, Luzula hyperborea, 
fntiana tenella and G. nivalis, Paonia anomala, Androsace septen- 
nonalis, Pedicularis sudetica, Armeria arctica, Thalictrum rariflorum, 
ee Edwardsi i, Draba hirta, Arenaria ciliata, Cotoneaster vulgaris, 

ra alpina, Juncus glaucus, I. castaneus, Aster sibiricus, Ligularia 

rea, Hedysarum obscurum, Cineraria campestris, Veratrum lobelia- 
mm, Aconitum Lycoctonum, Senécio octoglossus, Vicia sylvatica, Daphne 

“ereum, Lychnis alpina. ‘The common heather, Calluna vulgaris, is 
hot seen at Ponoi. 
ee inhabitants of Ponoi are half Russians, half Laps; they 
the gether in harmony. On the southern side of the Peninsula 

population is entirely Russian. During the summer the Lap- 
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landers from the interior of Russian Lapland betake themselyes to 
the shores of the White Sca for fishing. — I'rom this they derive their 
chicf means of subsistence. They do not drink the milk of the rein- 
decr, nor do they make cheese from it, as is the case in Finland and 
Swedish Lapland. ‘The inhabitants of the more western parts of 
East Lapland (who are called Kiwi-Lappalaiset, or stony Laps) do 
not betake themselves to the sea during summer, but remain beside 
their lakes and rivers. ‘They are poorer than the others, The 
Russians inhabiting the southern coast have the reindeer as well as 
cows and sheep. The Lap is fond of tobacco, while the Russians of 
the old faith (Staroverts) consider it a sin to use this drug, and never 
smoke it. Both nations are fond of ardent spirits. In a single 
village, consisting of sixteen families, 1,000 veedro (about 2,860 
gallons) of brandy are annually consumed. : 

The party did most in the way of collecting plants at Ponoi. 
Leaving it they journeyed slowly along the northern coast of the 
peninsula of Lapland and reached Kola. They then proceeded to 
Paanajervi, on the frontier of Finland, and returned to Helsingfors, 
after having traversed 700 leagues. From Keret to Kola around the 
Peninsula of Lapland is 225 leagues. Among the plants collected at 
Kola and near Sweetoi-nos (promontorium sanctum) the following may 
be noticed, Astragalus oroboides, Zannichellia polycarpa, Pedicularis 


verticillata, Atriplex patula var. hololepis. 


M. Fellman remarked that Zostera marina was found all along the 
western shores of the White Sea. In Eastern Lapland the only Alder 
which was seen was Alnus pubescens ; it disappeared to the north ‘of 
Ponoi, and was again seen near the fjord of Kola. The same was the 
case with the Spruce, which appears to be Pinus Abies var. medioxina 
of Nylander, or obovata of Ruprecht. The typical form of Pinus 
Abies occurs between Kantalaks and Kuusamo. Along the coast 
Betula tortuosa grows, and in the interior of the peninsula, near Kola, 
Betula alba. Among species new to Eastern Lapland, the following 
are enumerated :— Veronica officinalis, V. Chameedrys, Littorella lacus- 
tris, Subularia aquatica, Brassica campestris, Raphanus Raphanstrum, 
Callitriche autumnalis, and Hippuris maritima. 

Among ferns collected we may notice—Asplenium crenatum, Ft. ; 
Botrychium lanceolatum, Rupr. ; B. matricarioides, Willd. No Tsoetes 
nor Chara was found by the party in the peninsula of Lapland. In 
the lakes of Susijervi and Ruanjervi (lat. 67°) they found Isoetes 
echinospora, Dr. They noticed a singular deficiency in species © 
Lichens. One cause of this may be the absence of forests. Near 
Ponoi the following Lichens were gathered :—Siphula ceratites, Whinb,; 
Thamnolia vermicularis, Ach. ; Baomyces plaecophyllus, Ach. ; Alectoria 
ochroleuca and A. nigricans, Ach.; Nephroma expallidum, Nyl.; P of 
gera polydactyla, Hoffin. ; Sticta linita, Ach.; Parmelia sulcata, Tay. 
P. saxatilis, P. physodes, and P. prolixa, Ach.; Pannaria nigra, Squam 
maria gelida, Lecidea arctica, Sommf.; L. stenotera, N yl. tive b 

In speaking of the Russian Laps, called Murmansk, ieee y 
fishing, M. Fellman states they use certain magical arts yr! at 
take the fish and to render them more abundant. An element of gt 
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> jzportance in the magical proceedings is an carthy substance called 
) pysli-ladan, which is sold in the churches. A fisher always carries a 
~  ettain quantity of this substance (however small) with him. The 
4 migical ceremony is performed by hollowing out a piece of wood in a 
4 «ap-like manner, and putting in some bits of charcoal sprinkled over 


sith the Ros/i-ladan. They then pass the cup over the nets while the 


| operator repeats some magical words in a low tone of voice, spitting 
mergetically from time to time. The ceremony is finished by certain 


reommendations, after which the magician gives the assurance of 
slenty of fish. The invocation of the magician is addressed to St. 
Peter and St. Paul, who are requested to draw fish into the net of the 


person to whom it belongs. 


M. Charles Martins has recently published an account of the 
Vegetation of Spitzbergen compared with that of the Alps and 


Pyrenees.* 


Spitzbergen, situated between 76° 30’ and 80° 50’ of latitude, may 
be said to exhibit the extreme limit of our European Flora. It may 
be said to furnish a representation of the Glacial epoch which has 
preceded that in which we live. The climate of Spitzbergen is not so 
wld as that of the northern parts of America situated in the same 
latitude, such as the extremity of Baffin’s Bay known by the name of 
Smith’s Sound. This. modification of the climate is due to the action 
of the Gulf stream. | 

The following are the mean monthly temperatures of Spitzbergen 
wider latitude 78° :— 


January . .—18-2Cent.: July 2°8 Cent 
February . .—17°1 
September. .— 2°5 
April — October .— 8°5 


The mean temperature of the year is —8-6 Cent. After entering 

y to the details of climate and temperature M. Martins notices 
the physical and geological structure of the Islands, and then proceeds 
toconsider the Flora. The vegetation is scanty. It occurs on the dark 
teks on which the snow has melted. Lichens and Mosses are the 
frst plants which appear. Among the latter may be mentioned 

modon Wormskioldii, Brid.; Polytrichum alpinum, L.; and 
Bryum julaceum, Schr. At the foot of the rocks inhabited by sea- 
uds, whose guano fertilizes as well as warms the ground, we meet 
mth species of Ranunculus, Cochlearia, and Grasses, along with 
‘paver nudicaule. Nowhere is a shrub or tree to be seen. The 
list of these, the Birch, the mountain Ash, and the Scotch Fir, are 


Charl La Végétation du Spitzberg comparée x celle des Alpes et des Pyrénées.’ Par 
Professeur d'Histoire Naturelle de la Faculté de Médecine de 
ler, 


| 
~ 
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arrested,in Norway under the 70th degree of latitude. There are 
however, some ligneous plants, viz. two species of Willow (Saliz 
herbacea and S. retusa), and Empetrum nigrum. The rest of the 
vegetation consists of low herbaceous plants. Many of them are g0 
small as to have been passed over by travellers, and thus we find the 
list of the plants varying. In 1675 Frederick Martens, of Hamburg, 
describes and figures only 11 land species of plants. Phipps, in 1773 
collected 12, which were named and described by Solander. Scoresby 
gathered 15, which were described in 1820 by Robert Brown. In 
1822 Captain Sabine collected 24, which were determined by Hooker, 
who also made known the 40 species collected by Parry in 1827, 
Sommerfelt gave the names of 42 species gathered by Keilhau in 
1827. In 1838 and 1839 Vahl, a Danish. botanist, along with M. 
Charles Martins, collected at Bell Sound, Magdalena Bay, and 
Smeerenberg, 57 species. In 1858 Messrs. Torell, N ordenskicld and 
Quennerstedt enriched the Flora by 6 species; and the Scientific 
Swedish Commission, in 1861, added 21. Malmgren, the botanist of 
the Expedition, made the total number of Spitzbergen flowering 
plants 93. M. Lindblom enumerated 152 Cryptogamous plants 
(Mosses and Lichens), thus making the entire Flora of the Islands 
245, 

The number of flowering plants is very small. Iceland, in lat. 
65°, and with a much smaller surface, contains 402. Of the 9 
Phanerogams of Spitzbergen 81 occur in Greenland; 58 in the 
islands which border the straits of Lancaster, Barrow, and Melville, 
near the 75th degree of N. L., and 53 on the peninsula of Taymr, 
in Asiatic Siberia. The crown of flowers which surrounds the north 
pole is not so varied as that of other regions of the globe. In these 
northern regions we find the same plants or species belonging to the 
same genera and the same orders. Graminee, Cruciferee, Caryophyllacee, 
and Saxifragacee predominate, and amongst the genera we find Dr 
Saxifraga, Ranunculus, Carex, and Poa. All the species are 
perennial. This seems to be a condition of their existence. 
Spitzbergen combines a Scandinavian and an Arctic Flora. : 

M. Martins contrasts the Spitzbergen and Lapland Flora with 
that of the Alps. On the summit of the Faulhorn he finds 8 
Spitzbergen species, viz. Ranunculus glacialis, Curdamine bellidifolia, 
Silene acaulis, Arenaria biflora, Dryas octopetala, Erigeron umiflorus, 
Saxifraga oppositifolia, and Polygonum viviparum, and 40° of the 
Lapland plants. None of these plants belong to the Arctic Flora 
properly so called, but to the Scandinavian Flora. ; 

Martins next contrasts the Spitzbergen Flora with that of the 
Jardin and of the Grand Mulets on Mont Blanc, with that near = 
Vincent Chalet on Monte Rosa, the culminating point of the Co 


- Saint Theodule, and the summit of the Pic du Midi. 


The paper contains full lists of the plants on these elevated 
localities, and exhibits in an interesting manner the relation W 
they bear to the Scandinavian and Arctic Floras. 
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Flowering Plants of Spitzbergen, as given by M. Charles Martins. 


The species printed in italics are found in Britain. Those marked with an 
asterisk (*) are exclusively Arctic, and do not exist in Scandinavia. | 


Ranunculus glacialis, L.; R. hyperboreus, Rottb.; R. pygmeus, 
4 Whg.; R. nivalis, L.; R. sulphureus, Sol.; *R. arcticus, Richards; 
4 Pyaver mudicaule, L.; Cardamine pratensis, L.; C. bellidifolia, L. ; 
7 Anbis alpina, L.; *Parrya arctica, R. Br.; Eutrema Edwardsii, R. 
b.; *Braya purpurascens, R. Br.; Draba alpina L.; *D. glacialis, 
\jams; *D. pauciflora? R. Br.; *D. micropetala? Hook.; D. nivalis, 
lijebl; *D. arctica, Fl. Dan.; *D. corymbosa, R. Br. ; D. rupestris, 
7 2 Br; D. hirta, L.; D. Wahlenbergii, Hartm.; Cochlearia fenestrata, 


R. Br.; Silene acaulis, L.; Wahlbergella (Lychnis) apetala, Fr.; W.~ 


wins, Fr.; *Stellaria: Edwardsii, R. Br.; *S. humifusa, Rottb. ; 
} (eastium alpinum, L.; Arenaria ciliata, L.; *A. Rossii, R. Br.; A. 
bifora, L. ; Honkeneja peploides, Ehrh.; Alsine iubella, Wbhg.; Sagina 
tivalis, Fr.; Dryas octopetala, L.; *Potentilla pulchella, R. Br.; P. 
naculata, Pourr.; P. nivea, L.; *P. emarginata, Pursh.; Saxifraga 
hieraciifolia, Waldst. and Kit.; S. nivalis, L.; 8. foliosa, R. Br. ; S. 
wppositifolia, L.; *S. flagellaris, Sternb.; S. Hireulus, L.; S. aizoides, 
L.; 8. cernua, L.; S. rivularis, L.; S. cespitosa, L.; Chrysosplenium 
alternifolium var. tetrandrum, Th. Fr.; Arnica alpina, Murray ; 
Frigeron uniflorus, L.; Nardosmia (Tussilago) frigida, Cass. ; 
Taraxacum palustre, Sm.; *T. phymatocarpum, Vahl.; Mertensia 
Penoars) maritima, L.; *Polemonium pulchellum, Ledeb. ; 
Pedicularis hirsuta, L.; Andromeda tetragona, L.; Empetrum nigrum, 
L.; Polygonum viviparum, L.; Oxyria reniformis, Hook.; Salix reti- 
cata, L.; S. polaris, Whg.; Juncus biglumis, L.; Luzula hyperborea, 
R. Br.; L. arctica, Blytt; Eriophorum capitatum, Host.; Carex 
pulla, Good; C. misandra, R. Br.; C. glareosa, Wbg.; C. nardina, 
ft.; C. rupestris, All.; Alopecurus alpinus, Sm.; Aira alpina, L. ; 
wvamagrostis neglecta, Ehrh.; Trisetum subspicatum, P. Beauv. ; 
Hierochloe paucifiora, R. Br.; *Dupontia psilosantha, Rupr. ; *D. 
wcheri, R. Br.; Poa pratensis, var. alpigena, Fr. ; P. cenisia, All. ; 
, stricta, Lindeb; *P. abbreviata, R. Br.; P. vahliana, Liebm. ; 
Glyceria angustata, Mgr.; Catabrosa algida, Fr.; *C. vilfoidea, 

ders. ; Festuca hirsuta, Fl. Dan.; F. ovina, L.; *F. brevifolia, R. 
Br. Thus of the 93 flowering plants of Spitzbergen, 69 species occur 


it Scandinavia, and 29 of them also in Britain, while 23 are ex- 
cusively Arctic, 


Ferns of Southern India.* 


We have received this work now completed in 20 fasciculi, which is 
‘ty creditable to the author, one of the most ardent and promising 
tanists in British India, known by his contributions to the ‘ Madras 


th * ‘The Ferns of Southern India, being Descriptions and Plates of the Ferns of 


6 8 Presidency.’ By Captain Beddome, Ofticiating Conservator of Forests. 
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Journal of Science,’ and the ‘Linnean Socicty’s Transactions,’ There 
are 271 plates, executed by the same native artist who delineated a 
large portion of Wight’s Icones plantarum Indice Orientalis, accom- 
panied by a synopsis of the tribes and an analytical table of the 
genera with their synonyms. ‘This work is an important addition to 
our literature, and must find a place in the library of every botanist 
who wishes to study the Flora of South India; the only previous 
notice of 8. Indian Ferns being a memoir, Filices Nilagirice, by Gustave 
Kunze, in the ‘ Linnea,’ July, 1851. | 

We are glad to learn that Captain Beddome proposes to publish 
in six additional fasciculi the ferns peculiar to Northern India. 


IV. CHEMISTRY. 
(CIneluding the Proceedings of the Chemical Society.) 


SEVERAL papers of much interest relating to the rarer metallic ele- 
ments require a passing notice. The first we may mention is that by 
C. Winkler, on Indium. So far as we know, Winkler is the only 
chemist (other than the discoverers, MM. Reich and Richter) who has 
experimented upon indium; and it is satisfactory to find a substantial 
agreement in the descriptions wf the metal and its compounds. It 
must be noted, however, that the last investigator deduces a lower 
atomic weight. The discoverers gave the number 37°07; but the 
determinations of Winkler lead to the number 35:°918, a number 
which he states, however, as only to be accepted provisionally. Indium, 
our readers will remember, is found in zinc reduced from blende. The 
method given by Winkler for its separation is exceedingly simple. 
Zine is boiled in dilute hydrochloric or sulphuric acid, until nearly 
all is dissolved. The black residue left will contain all the indium, 
together with some iron, arsenic, cadmium, and lead. This residue 
shows well the characteristic line in the spectrum; but to obtain m- 
dium perfectly pure a somewhat tedious process is necessary, which 
will be found described in the paper indicated below. — _- 
Troost has lately obtained Zirconium in the crystallized state, by 
heating the double fluoride of zirconium and potassium with aluminium. 
After a very strong heat, the temperature of melted iron, crystalline 
plates of zirconium, lying close together like the leaves of a book, are 


found upon the surface of the aluminium. Some zirconium, howevél, 


alloys itself with the aluminium; and at a lower temperature, that of 
melted silver, only an alloy of the two is obtained. Troost arrange 
zirconium in the carbon group, and places it between the metallo 
silicium and the metal aluminium.* 

Hiortdahl has communicated to the Academy of Sciences f some 
researches on zirconia, Zr O,, made to ascertain its affinity for aio 
and to show that it really plays the part of an acid. — It was found wa 


* “Comptes Rendus,’ t. Ixi. p. 109. 
t * Comptes Rendus,’ t. pp. 175, 215. 
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3 ieonia is but a weak acid. It expels carbonic acid from carbonate | 
~ ¢sodaat a high temperature, and forms the compound Na O, Zr O,, 
| thich is decomposed by water, zirconia being separated. At a higher 
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\ uperature the compound 2 Na O, Zr O, is produced, and when this is 
> sated with water a crystallized hydrate of zirconia separates. It is 
5 enarkable that when zircon, a native silicate of zirconia, or a cor- 
7 sponding mixture of silica and zirconia, is heated with carbonate of 
7 oh, only the zirconia enters into combination with the alkali. 

1 Some compounds of Thorium, another rare metal, have been experi- 
Tyated upon by Delafontaine, Chydenius, and others, principally 
} rith the view of determining the atomic weight of the metal, which 
} iad been left uncertain by Berzelius.* Although not quite in accord- 
wee with one another, they agree in assigning a lower equivalent 
} right than that of Berzelius. This last authority gave 844-9 as the 
quivalent of thorina ; but, according to Delafontaine and Chydenius, 
ie number should be 823 (O = 100). Chydenius considers thorina 
sthe analogue of zirconia and titanic acid, and has assigned to it the 
mula Th O, ; Hiortdahl, however, states, in one of the papers quoted 
ibove, that thorina will, under no circumstances, combine with bases. 

The compounds of Niobium have been of late the subject of many 
rsearches by Deville, Marignac, and Blomstrand. The last-named 
thor states,t as the results of his experiments, that only two metals 
cnstitute the niobium group—niobium and tantalum. Lose’s pelo- 
jium has already been proved to be niobium, and Von Kobell’s 
lunic acid, Blomstrand states, is niobic acid, pure, or perhaps mixed 
mth a little tantalic acid. With regard to the atomic weight of 
uobium, which Rose was unable to fix with certainty, the writers 
umed above differ widely. Devillet gives the number 47 or 48°3; 
wt Blomstrand, while admitting that his experimental results are not 
toncordant, states his belief that the true equivalent of niobium is 39.$ 

We read that a Swedish chemist has succeeded in discovering a 
theap and easy method of reducing and casting’tungsten. From what 
known of the properties of this metal, it would hardly seem suscep- 
ible of useful ‘application by itself; but, in the form of alloys, as in 
ihe case of tungsten-steel, it may be of great value. 

An easily fusible alloy may have an interest and use to many of 
lr readers, so we give the composition of the most easily fusible we 
have met with in our reading. Von Hauer|| states that an alloy, 
laving the formula @d,, Sn,, Pb,, Bi,, is perfectly fluid at 65:5 C. The 
Hoportions for making this compound can be easily calculated from 

e equivalent weights of the metals. 
ot many of our readers, probably, have seen pure iron, and they 
lay perhaps be astonished to learn, upon the authority of Stahl- 
chmidt,§ that the metal which the author obtained by reducing the 


* «Bulletin de la Société Chimique de Paris,’ April, 1865, p. 278. 
t ‘Comptes Rendus,’ t. Ixi. p. 337. 
} “Comptes Rendus,’ June 12, 1865. 
‘ Annalen der Chem. und Pharm.,” Bd. lix. s. 198. 
| ‘Journal fiir prakt. Chem.,’ Bd. 96, s. 436. 
{ ‘Poggendorff's Annalen der Chem, und Physik, No. 5, 1869. 
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nitride in a stream of hydrogen is of a silver-white colour, and g0 sof 


that it may be cut with an ordinary knife. 


Before leaving the metals, we may mention a process for the pre- ; 


paration of potassium, which the author, Beketoff,* thinks may be 
applied to the.commercial manufacture of the metal. He simply heats 
hydrate of potassium and aluminium in a gun barrel. The process is 
certainly extremely simple; but while aluminium is only to be 
obtained with the aid of sodium, it is not likely to be employed by a 
manufacturer. 

Though scarcely belonging to Chemistry, we may place on record 
here Mr. Gale’s process for rendering gunpowder non-explosive for 
storage and transport. The inventor simply mixes three or four parts 
of finely-powdered glass with one part of the powder, and when the 
latter is required for use the two are separated by means of a sieve. 

Some very useful papers on analytical chemistry have been published 
since our last. The first we may notice has reference to the analysis 
of waters,f and gives a method of arriving at the true composition of 
the saline matters. The author first treats the dry residue several 
times with boiling absolute alcohol, by which he separates the chlorides, 
The residue is boiled in water, and this solution gives the soluble 
sulphates. The residue, insoluble in water, may still contain sulphate 
of lime, the amount of which may be calculated from the sulphuric 
acid, while the excess of lime, magnesia, and iron found in a hydro- 
chloric solution, may be calculated as carbonates. 

A residue insoluble in water and acids is sometimes also very 
difficult of fusion, and chemists will thank Professor Bloxam for 4 
simple method{ of fluxing small quantities, which will save analysts 
much trouble. The author prepares a mixture of one part of fine 
charcoal and six parts of nitre. Five grains of the insoluble residue 
to be examined, and ten grains of carbonate of soda, are mixed with 
seventy grains of the deflagrating mixture, and a match is applied. 
Deflagration and consequent fusion immediately take place. The 
operation may be performed in a thin porcelain dish, or even on al 
iron tray, for the metal will not be affected. It is sufficient to say 
that the process answers with such refractory substances as quartz 
sand, pipe-clay, and fluor spar. Chrome iron ore alone withstands 
the treatment. | 

In estimating alkalies it is necessary to convert nitrates ito 
chlorides. This is done by evaporating the nitrate with an excess 
of hydrochloric acid. Dr. Leucanus§ finds that it requires the 
repetition of the evaporation with acid several times to convert - 
greater part of the nitrate into chloride. A small proportion 0 
nitrate, indeed, remains undecomposed after twelve evaporations 
The author therefore suggests igniting the nitrate with grape % * 
to convert it into carbonate, and extracting the alkali from te 
carbonaceous residue with hydrochloric acid. : 


* «Zeitschrift fiir Chem. und Pharm.’ New Series, Bd. 1, # 976. 
+ ‘Chemical News,’ vol. xii. p. 87. 

¢ ‘Journal of the Chemical Society,’ August, 1865. 

§ ‘ Zeitschrift fir Analyt. Chem.,’ Bd, iii, s. 403. 
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Fresenius has made a series of experiments on the determination 


| d phosphoric acid as phosphomolybdate of ammonia.* He finds, in 

| det, that the results are sufficicntly correct in a nitric acid solution ; 
| it hydrochloric acid, even when very dilute, somewhat interferes 
7 sith the precipitation. 


We may here notice very shortly a method of elementary organic 


wilysis, proposed by Dr. Ladenburg,t to supersede in some cases 
7 lictig’s combustion process. The author encloses a weighed amount 


ifthe substance to be analyzed in a small glass bulb, which he places 
na stout tube containing a weighed quantity of iodate of silver and 
gme monohydrated sulphuric acid. This tube being sealed, the bulb 


Ws broken by agitation and the tube heated, whereupon the organic 
4 slstance is oxidized at the expense of the oxygen of the iodic acid. 
7 At the end of the operation the tube is weighed ; it is then opened, 
7 wi the carbonic acid pumped out; the loss of weight gives the 
4 mount of the acid formed. ‘The free iodine is then estimated in the 


alphuric acid solution by Bunsen’s method ; and thus the amount of 
aygen required for the oxidation is ascertained. This method, it 
ill be seen, is specially applicable for the volatile hydro-carbons. 

Mr. Uligren has contributed to the ‘Journal of the Chemical 
Society ta method of estimating very closely the amount of blue 
lowing matter in indigo. It is a volumetric method based on the 
iut that ferricyanide of potassium in the presence of a free alkali, 
stroys the indigotin and produces colourless isatin. The solution 
ifferricyanide he employs contains 2°5115 grammes of the salt in 
ilitre, consequently 2 c.c. change 1 milligramme of indigotin into 
win, To ensure accuracy in the determination, the quantity of 
sulphuric acid added to the indigo solution should not be too great, 
wd the temperature should not exceed 50’; the indigo solution must 
levery dilute; and the solution must be made strongly alkaline by 
bonate of soda. The operation may be regarded as complete when 
the bluish-green solution assumes a grey-yellow appearance ; or when 
"ery tint of blue has disappeared. 

a ready means of distinguishing between bismuth and lead, 
"may give a test described by Nicklés, who shows that the chlo-. 
a te of ammonia precipitates bismuth, but does not precipitate 
i In connection with organic chemistry, we notice the researches of 
‘ emy on the green colouring matter of leaves.§ The author 
ows that chlorophyll yields two distinct colouring matters which 
. hot, liowever, primarily exist in that body. When an alcoholic 
Solution of chlorophyll is boiled with hydrate of baryta, a yellow body, 
“ Yloxanthine, is precipitated along with a barytic salt of phyllocy- 
ele oe The former may be dissolved out by alcohol, and obtained 

dish-yellow crystals by evaporating the solution. The barytic 

mentioned when decomposed by sulphuric acid, gives a solution 


: ‘ Zeitschrift fiir Analyt. Chem.,’ Bd. iii., p. 446. 
Annalen der Chem. und Phamn.,’ Bd, lix. s. 1. 
+ Angust, 1865. § Comptes Rendus, t. Ixi. p. 188. 
VOL. 11, 
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of phyllocyanic acid which is green, or roddish-violt, or bing 
according to the strength of the solution. M. Fremy thinks it | | 


possible that chlorophyll may be a sort of soap, in which phyllox- 


anthine plays the part of glycerine, and phyllocyanic the part of the _ 


fatty acid. 
The oxidation of fatty matters has for a long time engaged the 


attention of M. Cloéz, who has recently published the results of his ~ 
investigations.* The author shows that it is not a simple oxidation — 


attended with the production of carbonic acid, when an oil is exposed 
to atmospheric air. Other compounds with hydrogen he states are 
formed, among which he has recognized acrylic and acetic acids, 
Other volatile compounds he thinks are also formed. Oils exposed in 
coloured glasses he finds, after a time, to oxidize faster than those 
exposed to white light: heat likewise greatly accelerates the oxidation, 

Very little in the technical applications of chemistry calls for 
notice this quarter. M. Pasteur has tried the effect of artificially 
applied heat in ripening wines, and preventing what is called 
sickness in them. He shows that a short exposure to 60° or 70° is 
sufficient to destroy the parasitic germs, which he believes to be the 
cause of the sickening, while the increased temperature accelerates 
oxidation, and produces the compounds which give the flavour of age 
to the wine. 

A. M. Pienowski has suggested the employment of acetate of soda 
in place of common salt for preserving meat. He states that the 
former salt is more easily removed from the meat, while the flavour 
communicated is preferable. . 

We may give here two processes proposed for obtaining oxygen 
at a cheap rate. M. Carlevaris suggests heating binoxide of manga- 
nese with fine sand, thus producing silicate of manganese and setting 
free one equivalent of oxygen. M. Archereau proposes to heat silica 
with sulphate of lime and so produce silicate of lime and set free a 
mixture of sulphurous acid and oxygen. The former gas he removes 
by passing the mixture through water. 


PROCEEDINGS OF THE CHEMICAL SOCIETY. 


But one meeting of the Chemical Society has been held since our 


last report. At this meeting Dr. Frankland gave a verbal account of 


experiments by himself and Mr. Duppa on the transformation of the 
lactic into the acrylic series of acids ; and Mr. W. H. Perkin read a 
paper on the action of nascent hydrogen on Azodinaphthyldiamme. 
The titles of some other communications were read, which we find a 
length in the Journal of the Society, and may here refer to. Professor 
Church described a new Cornish mineral of the Atacamite group, ™ 
also a specimen of limonite from Cornwall. The description of these 
will be more properly included in our mineralogical report. bi 
Mr. R. Warington, junior, made a communication on the “ 
rence of manganese in oolite and lias, and showed the presence 0 


* «Comptes Rendus,’ Ixi. pp. 236, 321. 
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| 4 metal in the leaves and trunks of trees growing on the soil. It is 


inted out that the amount of manganese in the lias is considerably 


} shove that in the oolite. 3 


Professor Church also publishes some analyses of bronzes found 


0 ia Great Britain, which show that much of the so-called bronze of the 
4 oman period should be called brass, being composed principally 


{ copper and zinc. A specimen of Celtic bronze, analyzed by 


4 \:. Church, was mainly composed of copper, tin, and lead, while 
4 wother was principally copper and zine. 


V. ENTOMOLOGY. 
(Including the Proceedings of the Entomological Society.) 
Ix June, 1861, Professor N. Wagner, of Kasan, accidently found what 


4 lecalls “the spontaneously multiplying larve of,” to him, an “ un- 


known member of the Diptera.”* These larve were filled with other 
lave exactly like them. At first he thought it was a case of parasitism, 


7 \ut after cxamining many of them, he became convinced that the 


secondary larvee had been developed from “ embryonal bodies” indis- 
putably belonging to the organism of the parent larve. This discovery 
does not appear to have excited much attention ; an American author, 
lowever, considers the statement to be “a pure and simple delusion.” 
harecent number of Sicbold and Kolliker’s Zeitschrift fiir Zoologie 
(865, p. 106) Professor Wagner enters into a long and elaborate 
«count of his observations. He says that “in carefully watching the 
lave every day one sces clearly that new larve crawl out of them, 
ud, like them, in from seven to ten days bring forth other new larvae.” 
‘me of these he kept by him during the winter, and the larve 
uultiplied in this way all the time. The pupa state was assumed 
tom the 6th to the 8th of June, and three or four days after the 
usects came forth. The “embryonal bodies” differ from eggs, in that 
they arise from alterations in the organism, while eggs are developed 
0 special sexual organs. In the first case, impregnation is never 
lecessary, and to this category of organic generations Professor 
agner would confine the term “ Parthenogenesis.’ More receutly 
Professor von Siebold, having had some of the larve sent to him, is 
‘ished that the young larve are really produced by the mother larve, 
ns Storefore “that all thoughts of their being parasites must be 
up. 

The conclusions of Mr. Walsh respecting dimorphism in the 
a appear to have met with less acceptance in Germany 
m this country. M. Reinhard, of Bautzen,t considers that 


As i. the Miastor metraloas of Meinert, and belongs to the sub-family 
ties A well-known specics in this group is the wheat-fly (Ceeidomyia 
‘Proc. Entom. Soc. of Philadelphia,’ Mareh, 1864. 
liner Entom. Zeitsehrift, 1855. p. Let seq. 


Bi 
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Walsh's hypothesis rests entirely on the identity of the galls* 
and that the characters he gives of Cynijs sponqifica produced feats 
the summer gall, and of Cynips aciculata from the winter gall 
require, from morphological considerations, that they should be 
generically separated. The transition forms which Mr. Walsh finds 
between the two galls signify nothing.  Galls of various species 
of cynips often appear to be transitional between other forms, and 


are only known with certainty when the insect appears. Thus Rein- — 


hard says that the galls of C. lignicola are scarccly to be distin- 
guished from those of C. conglomerata, or the latter from those of 
C. Kollari, although all three galls when fully and normally formed 
appear very different. So with the galls formed on oak-leaves by our 
European species, as those of C. folii, C. scutellaris, C. longiventris, 
C. agama, C. divisa, and C. disticha, which resemble each other so 
much, that it is not to be wondered at if some examples appear to 
form a transition from one species to another. In further confirma- 
tion of the deceptive resemblances between galls of widely different 
species, compare those of Lasioptera rubi with those of Diastrophus 
rubi, or“of Cecidomyia circinanst with those of Neuroterus lanuginosus, 
Mr. Walsh appears to have erred in the belief that it is only males 
which are hatched from unfertilized eggs, for, according to Dr. von 
Siebold, in the Psychidw, the unfertilized eggs give only females. 

Still the facts brought forward by Walsh to bear on his hypothesis 
are so remarkable, that it is necessary to seck other explanations. 
Reinhard suggests that C. spongifica may cither be au inquiline of 
C. aciculata, or that C. spongifica and C. aciculata may be generically 
distinct species, only making similar galls. If C. spongifica be a 
inquiline, then it will form an exception to the rule that inquilines 
always appear either at the same time or after the gali-maker ; further, 
C. spongifica had an inquiline of its own (Synophrus leviventris, Ost. 
Sack.), while with C. actculata nothing else appeared. 

So far as negative evidence can go, the male sex of many genera of 
Cynipid has no existence, so that reproduction is exclusively confined 
to the females. Unwilling to adopt this conclusion, it has been at- 
tempted to show that the males may be among the inquilines. Reina 
however, objects to this: he thinks that if there were really dimorphism 
in the females, so that both the inquiline female and the maker of the 
gall were served by the male inquiline of the former, that only the 
same specics of inquiline would be found in the same gall. This 
by no means the case, as Hartig has bred from Cynips foln, a et 
nigripes, S. flavicornis, &e., and from Biorhiza renum, Synergus tibia + 
S. luteus, &c. Furthermore, inquilines ought only to occur the 
ap | -y, they are found in the gall 

gamic genera, whereas, on the contrary, they are 10 the 
of such bisexual groups as Andricus, Teras, and others. Al sort 
genera appearing in summer are two-sexed, the flies taking 5° 
“has been an observer 


ering a volume 


* Mr. Wilson Armistead, of Virginia House, Leeds, who 
of galls and similar excrescences for twenty years or more,” Is “ pre 
to contain the result of these observations.” He makes an earnest ap 
naturalists for information and any particulars respecting them. 

+ Lasioptera and Cecidomyia belong to the Diptera. 


1% 
9 

ime 

nll 

fron 

thes 

Veal 

The 

boll 

each 

The 

Mac 

the 

t 

male 

som 

Lit 

| cove 

one 

lop 

bro 

The 

Bo 

has 

lines 

cau 

mes 

ing 

aru 

Ha 

Ind 

pp 

cont 

the 

Som 

nn 

they 

Cont 

sWwa 

but 

Sau 

any 

Cla 

res] 


5, Entomology. 671 


ime to develope, as they come out in the same summer in which the 
4 all first appears. The agamic series appears in the winter, that is, 
tom October to December. <A third series, including the genera 
1 {uaz, Diastrophus, and Rhodites, is delayed to the second summer ; of 


hese the males are much rarer than the females. 

Dr. A. Laboulbéne * has given a long account of the musical organs 
fa moth (Chelonia pudica). These were discovered more than thirty 
ars ago by M. Villars, but the subject has not excited much attention. 
They exist in both sexes, but are larger in the males, and consist of a 
ollow triangular cavity, covered by a thin dry membrane, placed on 
ach side of the thorax, close to the insertion of the inferior wings, 
The sounds, which the writer compares to that of a stocking-maker’s 
uachine, are, he considers, caused by little taps given by the legs on 
the membrane, or by rapid lateral motion of the knees. Many species 
if the genus Setina are also furnished with similar organs, but their 
‘ize varies in the females, some having them nearly as large as in the 
wales, while in others they are scarcely distinguishable. There are 
wmewhat analogous organs found in other members of the family 
lithosiide, to which these two genera belong, but they are generally 
covered with scales, and are not calculated to produce sounds. § In 
ue species—Pericopis Isse—they attain to the highest degree of deve- 
lopment, While in a very nearly allicd form they do not exist. 

A new position for a sound-producing apparatus has just been 
lnought under the notice of the Entomological Society by Mr. Pascoe. 
The insect in which it occurs is a species of the lamellicorn genus 
Bolboceras, from Australia. The upper portion of its posterior coxa 
has certain grooved lines which correspond to another series of grooved 
ines in the cotyloid cavity, and the friction of one against the other 
auses & grating sound, just as a similar structure of the portion of the 
nesothorax lying under the prothorax produces the sounds so well known 
many longicorn beetles, and which has carned for the Prionus cori- 
wus In some parts of Germany the name of the “ fiddler.” 

Ata meeting of the Entomological Socicty in the spring, the Rev. 
Hamlet Clark, citing a passage from ‘Cameron’s Travels’ in Malayan 

dia, in. which a-statanent was made that fire-flies (Lampyride) 

‘peared to have a habit of exhibiting and extinguishing their light — 
“ontemporancously, remarked that he had observed a similar habit in 
Ae fire-flies of Brazil. This assertion appears to have occasioned 
some surprise: Mr. Bates, who had himself found some cighty or 
Luety specics in the Amazons region, thought, on the contrary, that 
sre no concert between the different individuals, and that the 
zn peraneous flashing was an illusion produced probably by the 
ims of the insects flying amongst foliage, and being continually, 

ut only momentarily, hidden behind the leaves. Mr. W. Wilson 
ace India, and M. Sallé in Mexico, had also never remarked 
Clk hig tency in the light. At the J uly mecting, however, Mr. 
an extract of a letter from Mr. Fry, a gentleman who had 

many years in Brazil, and who is well known to imany 


resided 


* ¢ . re, 4 
Ann, Soe. Entom. de France, t. iv. p. et seq., 4" ser. 
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members of the Society as one of our foremost entomologists, cor. 
roborating the accuracy of his statement. Mr. Fry writes, “{ ean 
confirm your observations that the fire-flies of the genus Aspisoma Be 
flit at night in great numbers over low-lying damp fields, chiefly near 
water, emitting light at short intervals of three or four seconds, the | : 


majority keeping time with cach other, as if in obedience to the baton 4a 


of a leader. I think it is only the fire-flies of that genus who practise | 


it. The numerous fire-flies common in Mexico and North America 


belong chiefly to the genera Ellychnia and Photuris, whose habits 
are different, so far as 1 have had an opportunity to observe their 
congeners in Brazil.”’ ‘The Reader’ (April 1, 1865) observes, “Here — 
is a new insect-wonder, before which the economy of bees and ants 
will sink into insignificance.” Another moot-point, which has lately 
occasioned the revival of an old controversy, respects the luminosity 
of the lantern-fly * (Fulgora laternaria). The general opinion of the 
leading entomologists, including those who have seen them in their 
native haunts, is that they are not luminous; but a letter was read 
from an inhabitant of Belize, in which it was stated that the writer 
had kept one “a day” and that it was “decidedly luminous,” It is 
not by off-hand statements that such problems are to be decided, 
though there seems to be no impossible reason why ‘vhat has been 
asserted by so many should not be to a certain extent true. 
Athough Bibliography scarcely enters into these Reports, it would 


~ be an omission not to mention such a work as has been just published 


by the Ray Society. It is on the ‘ British Hemiptcra-Heteroptera, 
by Messrs. Douglas and Scott, and forms a thick handsome octavo 
volume, with twenty-one exquisite plates by Mr. Robinson. Many of 
the non-entomological members of that Society will be astonished to 
find what numbers of strange and beautifully-coloured forms are 
living around them, belonging to a group of which the only member 
they know is the disgusting bed-bug. So far as we can judge—for 
the work has only been in our possession a few hours—the authors 


~ have executed their task most carefully and conscientiously, but it is 


to be regretted that they had not adopted a less ramified and com- 
plicated system than that of Dr. Fieber. Besides the divisions, 
sub-divisions, and sections, some of them with very uncouth and not 
very classical names, we find that the land-species alone described mn 
this volume are distributed into not less than fifty-four families. 


ENTOMOLOGICAL SOCIETY. 


At the June meeting of this Society, letters were read from gr . 
Edwin Reed, who has recently gone to Bahia with the ryweg 
collecting in that, entomologically, little known locality, and from Mr. 


~ * The lantern-flies do not belong to the Phasmide, as a writer in the Noles 
History Review’ (1865, p. 19, has stated, but to the Fulgoride. The shot 
families do not even belong to the same order. Is this the writer who —_ 
“ ex-professo entomologists should blush” (d., p. 198) because Mr. Lu 
accidently found an aquatic Hymenopteron in a basin of pond-water ? 
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tewer, Who had proceeded to the Azores with the same object. To 
ji who take an interest in the geographical distribution of animals, 


-  jeresult of an investigation of the insect fauna of those islands will 
" ) looked forward to with great interest. Among the insects 


ahibited was a specimen of Apate capucina, Linn., a handsome boring 


|  \etle, captured in Bishop’s Wood by Mr, Edgar Smith, which, 


) though once taken by Sir Thomas Pasley, but under rather suspicious 
circumstances, in Pembroke dockyard, and by the Rev. F. W. Hope, 
‘ys not been admitted into the British list. Mr. F. Moore read a 
/ per on the genus Saturnia, with descriptions of new species. 


July.—The Rev. Hamlet Clark read a letter from Mr. Fry respect- 
| ng the simultancous flashing of the light of the fire-flies (Lampyride). 
\ letter was also read from the Rev. Douglas Timmins, giving an 
_ weount of the winter entomology of Cannes (Dep. Var.). Dr. Armitage 
| ahibited the cocoon of a female Gceticus from Monte Video, to which 
three males had resorted at the same time, and had been killed while 
| their abdomens were still in the cocoon. Mr. Bates read a letter 
tom Mr. Walsh, of Dllinois, giving an account of the habits, and 
| jwticularly of the hybernation, of the American species of Limenitis. 


| 


August—Mr. W. Wilson Saunders brought for exhibition a large 


| gasshopper (Steirodon ?), which, with others in a young state, had 
len imported in a case of orchids, and having made their escape 


} lad done great injury in one of Mr. Saunders’s hothouses. What was 


tmarkable, they fed only during the night, and when not feeding 
ippeared to be constantly engaged in cleaning their legs and antenna, 
| 'ydrawing them through the mouth. Although Mr. Bates remarked 
that he had not met with any of nocturnal habits in South America, it 
| Sknown that our Acrida viridissima is frequently found feeding at 
ught. A Cryptocephalus (C. decem-punctatus), recently taken at Ran- 
lich, and new to the British list, was exhibited by Mr. Sharpe. A 
‘llection of insects of all orders, made by Mr. Bouchard, at Santa 
artha, was also laid before the mecting.- Lieutenant Beavan sent 
7} u India some very beautiful drawings of the Tusseh silk-worm. A 
] {ter was read from Mr. S. Stone respecting the extraordinary abun- 
1 ince of female wasps last April, notwithstanding it appeared from the 
ilservations of many members that none were now to be found. No 

‘quate explanation was given. A paper was read from Mr. C. A. 


tead a paper on the Phytophaga. 


Wilson, of Adelaide, on the Buprestide of South Australia. Mr, Baly 
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VI. GEOLOGY AND PALZZ/ONTOLOGY., 
(Including the Proceedings of the Geological Society.) 


GEOLOGY is now so comprehensive a science, the number of labourers in 


its many fields has become so great, their discoveries are go numerous, — : 


and the advance of the science is so rapid, that in the few pages devoted 


to this Chronicle we can only pretend to give outlines of some of the — 


most important subjects occupying the attention of geologists, together 
with notices of a few of the best investigations into the structure of 
our own islands. Frequently we are obliged to omit all mention of 
valuable results arrived at, both at home and abroad ; and our endeavour 
has generally been to give as complete notices as possible of a few of 
the most instructive and successful researches that have recently been 
carried out, rather than short accounts of everything that has been 


published during each quarter, as in the latter case our Chronicles 


would have been little better than booksellers’ catalogues. We have 
also endeavoured to select our subjects so as to show that important 


advances are continually being made in our knowledge of the structure — 


of the earth, and of the forces which have modified its surface in past 
times; and it is with this view that we have sometimes given great 
prominence to apparently “ out of the way” researches. 

Within the last two or three years much attention has been given 
to the Physical Geography and Geology of the Sahara; and attempts 


' have several times been made to explain important phenomena by 


means of the ancient condition of that vast and sterile area. The last 
two numbers of this Journal have contained communications relating 
to one supposed effect of the Sahara on the Meteorology of the globe, 
and our readers will therefore feel some little interest in the other 
phenomena which have been thought to have more or less connection 
with either its past or present condition. 

The present characters of the Sahara are too well known to need 
description at our hands; but, considering them geologically, the 
question inevitably arises, When did the Sahara first assume these 


features? It appears that the great geographer Ritter, nearly halfa 


century ago, suggested “that the African desert had been under water 
at a very modern period ;”* and in 1852, M. Escher von der Linth 
gave it as his opinion, “that if this submergence were true, It Wo 
explain why the Alpine glaciers had attained in the Post-plocene 
period those colossal dimensions which Venetz and Charpentier, Te 
soning on geological data, first assigned to them.” The subsequent 
discovery of the common existing cockle and other marine shells r 
the heart of the desert, and at various depths beneath the surface, le 
no doubt as to the submergence ; and, granting this, M. Escher's 00? 
clusion seems reasonable enough, for everybody knows how the en 
(called Fohn in Switzerland) sometimes nearly strips the Alps of the 
snowy covering. Sir Charles Lyell has also remarked, that during 
the submergence of the Sahara the sirocco would not only be depriv 


* Lyell’s ‘ Elements,’ sixth cdition, p. 175. t Op. ct loc. cit. 
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fits heat, but would also become charged with moisture, which being 
keposited on the mountains in the form of snow, would add to the 
wlume of their glaciers; that is to say, the giaciers would be larger, 
wsitively by the sirocco bringing material that it does not bring now, 
ud negatively by its not melting the snow and ice, which it does now 
ya considerable extent. It therefore appears that the Sahara is very 
intimately connected with the present moderate climate of Europe. 

Another phenomenon is the one which has been discussed in this 
Jounal, namely, What influence has the Sahara on the north-east 
tade-wind? The cause of this wind has generally been stated to be 
arush of cold air from the north, the direction of which is modified 
7 bythe rotation of the earth on its axis. The existence of a south- 
4 cast trade-wind on the other side of the equator is a strong argument 
in favour of this explanation, and against the view thet the sister 
wind is due to a local cause; but that the Sahara may modify 
the force and direction of the north-east trade does not appear 
improbable. 

The Sahara was submerged, then, during the Glacial Period ; but 
what was its condition previously? This is the question that has 
chiefly induced us to notice the phenomena connected with the great 
African desert in this Chronicle, as the answer to it is of great im- 
portance to those who take an interest in Tertiary geology, and has 
only just been published. 

The artesian wells sunk by the French have proved the existence 
of underground sheets of water at depths ranging to as much as 500 
feet, and it is in boring them that so many facts bearing on the 
History of the Sahara have been discovered. M. Ville has written 
veral memoirs descriptive of different portions of the desert, and 
his last production, entitled “ Notes d’un Voyage d’Exploration dans 
ks Bassins du Hodna ct du Sahara,” and published simultancously in 
the last number of the ‘ Annales des Mines,’* and in the ‘ Bulletin 
de la Société Géologique de France,’t is remarkably important and 
‘ontains a host of most interesting facts bearing on the distribution 
of these underground shects of water. The point to which we now 
wish to draw ‘attention is this: M. Ville shows that the surface in one 
part of the desert is formed of a Quaternary formation (Post-pliocene), 
to Which he gives the name “Terrain Saharien,”’ and nearer the 
nountains of an underlying series of deposits of Pliocene age, con- 
wumng in some places marine fossils, namely, Leda subnicobarica, 

mua cristellaria, Cassis, Tornatella, &c. So far as we know, this 
bis quite new, at least to geologists in England, and we await with 
much curlosity and impatience the publication of complete lists of 
fossils, for it is more than probable that the Miocene fauna of the 
South of Europe, Madeira, &c., may have journeyed eastwards through 
© ancient desert-sea, and if this has been the case we may expect to 
Some traces of their passage in these Pliocene deposits of the 
ta. That the beds in question are really Pliocene appears certain, 

“lr age 1s given on the authority of M. Deshayes. 


série, vol. vii., live, pp. 117-156. + série, Vol. xxii. 
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Dr. Waagen has just published a short but very able brochure 
entitled, ‘ Versuch einer allgemeinen Classification der Schichten des 
oberen Jura,’ which reveals a very curious state of confusion in the 
minds of geologists and paleontologists as to the meaning and cor. 
relation of the “ Coral Rag” of England and the “Corallien” of the 
Continent. The author took advantage of a visit to England to make 
a detailed examination of the Upper Oolitic strata of our south coast, 
in the neighbourhood of Weymouth ; and a comparison of their fossils 
with those of their continental equivalents has resulted in his con- 
viction of there being a strange delusion respecting the “ Corallien” 
prevailing amongst geologists. 

Our classification of these beds is, in descending order :— 
(1) Purbeck beds, (2) Portland rock, (3) Portland sand, (4) Kim- 
meridge Clay, (5) Upper Calcareous Grit, 
Oolite, (7) Lower Calcareous Grit, (8) Oxford Clay, (9) Kelloway 
rock, Dr. Waagen omits the Purbeck beds, and discusses the six 


succeeding subdivisions, comparing them with their continental 


equivalents, according to the following classification :— 


English Formations. 
1. Portland Stone. 


Continental Equivalents. 


2. Portland Sand. Zone of Trigonia gibbosc. 


Solenhofen Platten-Kalk, or zone of 
Orbicula latissima and Acanthoteuthis 


3. Kimmeridge Clay. Zone of Pterocera Oceani and Ammonites 


Kimmeridge 
Group 


tenuilobatus. 
Zone of Cidaris florigemma and Ammonites 
himammatus, 
Zone of Ammonites transversarius and 
A, Martelli. 


Now the remarkable point is that, according to Dr. Waagen, the 
“Corallien” of Cirin is on the horizon of the Portland beds, that of 
Franconia corresponds with the upper division of the Kimmeridge 
Clay, that of Nattheim (Swabia) with the middle, and that of La 
Rochelle with the lower; our own Coral Rag and the “Corallien | 
of the Swiss geologists belong to the next group, and the “ Corallien 
of Thurmann and Etallon is the equivalent of the Lower Calcareous 
Grit. Our author characterizes this state of affairs as a “ schone 
Verwirrung,” an expression which we may take to signify 4 
“magnificent muddle !” 


5. Oxford Oolite 


mutabilis. 
Astarte-limestone and Zone of Ammonites 
6. Lower Calcareous Grit. 


4. Upper Calcareous Grit. 


Oxford 
Group 


Professor M‘Coy has contributed a very intcresting paper to the 
August number of the ‘Annals and Magazine of N atural History, 


entitled “On the Occurrence of Limopsis Belcher, Corbula sulcata, 


and some other recent Shells in the fossil state in Miocene tuiey 
Beds, near Melbourne.” The first-named species lives at the eee 
day off the Cape of Good Hope, and the few known specimens * 
were brought up alive from a prodigious depth by Admiral Belcher. 
A second species of Limopsis (LL. anrita), which has been dredged YY 


(6) Coral Rag or Oxford: 
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Yr, Gwyn Jeffreys, off Unst, in Shetland, from a depth of 85 fathoms, 


md occurs fossil in our Coralline Crag and in the Miocene beds of 
Germany, is also common in the Australian deposits. The Corbula 


4 alata now lives:on the west coast of Africa; with it and the fore- 


: sing species occur the recent Pectunculus laticostatus of New Zealand, 


wid the Eocene Dentalium Mississippiense of Vicksburg. If the re- 


maining species have similar extraordinary ranges, it will be rather 


lificult to determine how they became associated in the Miocene 
Australian sea, | 


Of recent local memoirs, we have a large number before us, all 
deserving of notice ; but we must content ourselves with glancing at 
the following :—Mr. Boult’s paper “ On the alleged Submarine Forests 
m the Shores of Liverpool Bay and the River Mersey,” reprinted 
fom the Journal of the Polytechnic Society, is an attempt to show 
that the three beds of peat occurring at Dove Point, &c., are not the 


| rmains of so many submerged forests, but are the results of the 


bursting of peat-mosses, similar to that of Chat Moss, described by 
Leland as having occurred in the beginning of the sixteenth century. 
The author considers also that these forest-beds and the intercalated 
silts are not sufficient evidence of a depression and subsequent re- 


devation of the country. His arguments are ingenious, but rather. 


dogmatically expressed ; they do not carry conviction to our mind, 
and we cannot think that his view is the right one; but his paper is 
well worth reading, as it forces one’s train of thought off the rails on 
which it usually runs, and happily the inevitable collision with the 
author’s ideas does us no bodily harm. 

Mr. Hull’s paper on the Drift-deposits, &c., in the neighbourhood 
of Manchester, has some connection with the one just noticed, as it 


Contains a sketch of some very recent gravel and sand beds at Heaton 


Mersey, containing an interstratified bed of peat which may represent 
in ld land-surface, but may be due to a former extension of the river. 
The chief object of the paper is, however, to extend, and in some 
measure to correct, Mr. Binney’s previous observations and classifica- 


-. of the drift-beds of this district. The two classifications are as 
ollow :— 


BINNEY. 
Valley-gravel and River- 1. Valley-gravel and River- 
terraces. terraces. 


a 2. Upper Boulder-clay. 
2. Forest sand and gravel. 3. Middle Sand and gravel. 
Post-pliocene ‘3. Till or Boulder-clay. 4. Lower Boulder-clay or Till. 
or Drift . 4. Sand and Gravel, more in- 
| constant and less impor- 
tant than No, 2. 


The last of these papers that we have room to notice is Professor 
Uckman’s Essay “ On the Geology of Gloucestershire in reference to 
culture and Rural Economy,” reprinted from the Bath and West 

of England Agricultural Journal. To the farmers of Gloucestershire 
it must be a welcome little guide, and we should be glad to hear that 
its author had expanded it into a more exhaustive text-book. Professor 


> 
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Buckman treats of the subsoils in relation to Wwater-supply, their 
adaptation to particular crops, the. flora of the district, and other 
subjects ; he also gives analyses of different rocks, and tables showin 
their relative yield of several crops and their comparative value per 
acre. A complete series of such memoirs would form a valuable 
‘Manual of the Agricultural Geology of Great Britain,’ 


‘The Geological Magazine’ has lately been remarkably good, and 
the Original Articles have been more generally interesting than 
before ; three of the most recent papers are bricf geological guides 
to the districts of which they treat, and have doubtless been useful 
to geological tourists during the past summer: these are, Mr, 
Mackintosh’s “ Notes on the Surface-geology of the Lake-district,” 
Mr. Peach’s paper “On Traces of Glacial Drift in the Shetlands,” and 
Mr. Davies’s account of “ A Walk over the Ashbeds and Bala Lime- 
stone near Oswestry.” Professor Owen’s paper on Miolophus,.a new 
genus of Mammal allied to Hyracotherium, from the London clay of 
Sheppey, has, of course, a more lasting value. Professor Phillips's 
note on Oxford fossils is interesting, and Mr. Guppy’s paper on the 
Tertiary deposits of Trinidad is unusually so, as the author infers 
that a much colder climate prevailed in that region during or near 
the time of our Glacial Period. 


With great sorrow we are again obliged to record the death of an 
eminent paleontologist. Dr. 8. P. Woodward, author of the well- 
known ‘ Manual of Recent and Fossil Shells, and of many original 
memoirs on conchological and geological subjects, expired at Herne 
Bay on July 11, at the carly age of 43. We must refer our readers 
to the August number of the ‘ Geological Magazine’ for an obituary 
notice of this talented naturalist, from whose loss paleontology m 
England must long suffer. 


PROCEEDINGS OF THE GEOLOGICAL SOCIETY. 


The August number of the ‘ Quarterly Journal’ includes a much 
larger share of the Society’s Proceedings than its predecessor. V 
the eleven papers contained in it, four treat of the Post-tertiary 
deposits of Scotland, namely :— ; 

Mr. T. F. Jamieson “On the History of the last Geological 
Changes in Scotland.” 

Dr. J. Bryce “On the Order of Succession in the Drift-beds 0 
the Island of Arran.” j 

Dr. J. Bryce “On the Occurrence of Beds in the West of Scotlan 
beneath the Boulder-clay.” 

Rev. H. W. Crosskey “On the Tellina caicarea Bed at Chappe 
Hall, near Airdrie.” 


Mr. Jamieson’s paper is remarkable as a compilation, and “ 
herently valuable from its containing a large number of new % 
‘ously known. +4¢ 
and a classification of them and of those previously 1 the 1 
author distinguishes in the Post-tertiary beds of Scotlan 
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> wpsentatives of no less than six different periods, one of which is 
 Pre-glacial, three are Glacial, and two Post-glacial. 

Of the Pre-glacial period there are traces only,’ The first of the 
Glacial periods is that of “ Land-ice,” during which the rocky sur- 
tee of the country was scratched and polished, and the Boulder-earth 
ms accumulated ; the second is the “ Period of Depression,” during 
shich the Glacial-marine beds, containing Arctic shells, and the 
trtified beds occurring at high levels were deposited; the third is 
that occupied by the ‘ Emergence of the Land,” during which the 
sheiers finally retreated, and the Valley-gravels, Moraines,’ and Sub- 
marine Forest-beds were deposited. The close of this period is 
] properly Post-glacial, and Mr. Jamieson considers the submarine 
forest-beds to fall into this latter category. 

The first of the true Post glacial periods is termed by the author 
the “Second Period of Depression,” and within its limits the 
Estuarine beds and raised beaches of Scotland were deposited ; the 
fmer are of very great extent, and constitute the well-known Carse- 
lmds of the Forth and Tay (including the Carse of Gowrie—the 
Garden of Scotland); in them, also, the first traces of man in Scot- 
land have been discovered. The second and last period is that during 
which the land was elevated to its present position, and the blown 
snd, beds. of peat; and shell-mounds were accumulated. 

Concerning the date of this last change, Mr. Jamieson has nothing 

new to say, which is a very great pity, as the question is now in 
aiything but a satisfactory condition ; he states, however, that 
wtificially chipped flints occur on the surface of some of the mounds, 
the bases of which are not more than four feet above the sea-level, 
and strewed on the rolled pebbles of the beaches of the last period, 
_ md it seems to us that this evidence is rather against Mr. Geikie’s 
inference that the last clevation of Scotland was posterior to the 
Roman invasion ; but Mr. Jamieson is inclined to be of a different 
opinion. 
_ Inan Appendix the author gives classified lists of the shells found 
~ Inthe different localites and deposits, with their present distribution ; 
these lists and the paper altogether are indispensable to every student 
of Post-tertiary Geology, whether of Scotland or any other country. 

Dr. Bryce’s paper “On the Drift-beds of Arran” is a correction 
of the Rey. R. B. Watson’s statement, that the Arctic shells discovered 
by him occurred in the Boulder-clay. Dr. Bryce, like other géologists 


of the West of Scotland, is of opinion that the Boulder-clay proper 


‘not hitherto furnished any fossils; and he examined these Arran 
for the purpose of ascertaining whether Dr. Watson's shells 

y occurred in the Boulder-clay, or on the horizon im which 
ey have been found in Clydesdale, namely, immediately above that 
“posit. As the result of his rescarches, Dr. Bryce states that the 
0 shells occur in a bed of clay, immediately above the Boulder- 
mck and bencath another scrics of beds, without fossils, which he 
s “Upper Drifts.” In Clydesdale a bed of laminated clay divides 
C Shell-bed from the Boulder-clay, the shells are better preserved 
Nim Arran, and shells of British species occur in the “ Upper 


4 
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Drifts ;” but in other respects the author draws a parallel between 
the two series. Dr. Bryce attributes to the Boulder-clay a glacial 
origin on land, and he ingeniously accounts for the differences in 
the Arran and Clydesdale series according to his theory of the 
formation and origin of their remaining members. 

The next paper, also by Dr. Bryce, “On Beds in the West of 
Scotland beneath the Boulder-clay,” is the result of an examination 
into the question whether the Elephant-remains which have been 
found near Kilmaurs really occurred in the Boulder-clay, or in beds 
beneath it, and he again succecds in convincing himself that the 
Boulder-clay contains no fossils. In all probability Dr. Bryce is 
right, and the beds in which these Elephant-remains were found, 
and which occur beneath the Boulder-clay, no doubt come into the 
Pre-glacial period of Mr. Jamieson, who, by the way, infers in his 
paper, just noticed, that.the Elephants whose remains are said to 
have occurred in the Boulder-clay. must have lived previous to the 
accumulation of that formation. Dr. Bryce suggests that the strata 
containing the Elephant-remains may correspond with the Cromer 
forest-bed ; and Mr. Jamieson infers the correlation of certain shell- 
bearing beds in Aberdeenshire with our English Red Crag. 

The Rev. H. W. Crosskey’s paper may be considered an appendix 
to those of Dr. Bryce, as the subject is the same, though the locality 
is different. In 1850, Mr. Smith, of Jordan Hill, described the 
occurrence of a bed of clay containing Tellina calcarea, intercalated 
between two masses of true Boulder-clay, and Mr. Crosskey now 
discusses the question whether the upper mass was really Boulder- 
clay. He comes to the conclusion that the upper deposit is a wash 
from a higher ridge of Boulder-clay, and that the shell-bed, which 
is on the slope of such a ridge, occupies the same position as the 
common shell-beds of the Glacial epoch in the West of Scotland; at 
any rate, he submits that the contrary has not been proved. 

Considering how often the-complaint has been made that the 
classification of our Post-tertiary deposits is in a more unsatisfactory 
state than that of any other portion of the geological series, we rejoice 
to find that the geologists of Scotland are working so hard and so 
earnestly at the subject ; and we sincerely hope that the reproach will 
soon cease to be applicable to their series. At all events we have m 
this number of the Society’s Journal four papers of very great value, 
and as they have appeared together, the date of their publication 7 
doubtless mark an epoch in the history of the Post-tertuary beds 0 

The next paper we shall notice is that by Mr. E. Ray Lankester, 
“On the Sources of the Mammalian Fossils of the Red Crag, and a 
the Discovery of a new Mammal in that Deposit allied to the van 
Its author is a very young paleontologist of great promise, — rs 
already published two or three papers containing descriptions 0 . 
mammals from the Red Crag. In pursuing his researches he 3 
been tempted, like some of his predecessors, to speculate om 
sources whence this strangely heterogeneous fauna was derived. he 
the Red Crag we have, as Mr. Lankester remarks, “not one fauna, 
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,nixture of selections from several.” As regards the mammals there 
we, according to the author, Ziphioid Cetaceans, from the Middle 
> 4otwerp Crag, or. an equivalent of it; Mastodon, Rhinoceros, Tapir, 
) Sw, Felis, &e., from either a late Miocene or an early Pliocene 
ot posit; and Coryphodon, Hyracotherium, &c., from our own Eocene 
"> iqosits. Mr. Lankester docs not pretend that his idea is new, as he 
> dates that it is merely an extension of the views formerly advanced by 
Wr, Searles Wood, sen. ; but, unfortunately, it 1s precisely his extension 
that will be cavilled at, although Professor Owen has published the 
ame opinion in general terms. Judged by the rules which should 
govern our processes of ratiocination, Mr. Lankester’s argument may 
joubtless be faulty, as exceptions could be taken to most of its terms ; 
lt as in Geology we cannot expect, and rarely even attempt, to 
demonstrate with logical accuracy, so ought we to judge only of the 
| probability of this view being correct, and not whether there cannot 
| befound a loophole of escape for the Crag worshipper and his white 

eephant to creep through. 
~, We must pass over the remaining papers in this number, several 
_ | which are of great interest, to enable us to say a few words on the 
eeond part of Dr. Falconer’s great memoir “On the Species of 
| Mastodon and Elephant occurring in the Fossil State in Great 
_=‘Sntain,” which is now published (unfortunately incomplete) post- 
| hmously, as a postponed paper, having been read on June 38, 1857. 
} Asan abstract of the paper was published in 1858, we shall merely 
} gvea very general sketch of what is now published in full. This 
} scond part refers entirely to the genus Elephas, the genus Mastodon 
laving been described in the first part. Dr. Falconer divides Elephas 
into three sub-genera, namely, Stegodon, Loxodon, and Euelephas. The 
Stegodons and Loxodons have hypisomerous tecth, that is to say, they 
(eviate from numerical symmetry by an augmentation of one ridge to 
the crown of the last “intermediate molar.” The teeth of Euelephas 
ite anisomerous, the ridges being more numerous, and augmenting by 
jtogressive increments corresponding with the increase of age. The 
Loxodons differ from the Stegodons in having the ridges of the teeth 
‘onsiderably more elevated and compressed, the latter sub-genus 
‘pproaching more nearly to the Mastodons. The existing African 
dephant is a Lowodon, and the existing Indian species belongs to the 
sub-genus Euelephas. Dr. Falconer describes those species which 
illustrate the extinct English elephants, beginning with the Stegodons ; 
ind of our extinct forms he gives a full description of Elephas (Loxo- 
priscus and E. ( Lox.) meridionalis ; he also begins the description 
of E. (Euelephas) primigenius, but the memoir 1s, unhappily, wanting 
iN the remainder of the description of this species, as well as in the 


twhich the author had doubtless arrived. These lacune are unfor- 

hately the most important portions to English geologists, so that im 
, ‘ posthumous fragment we really have a kind of Pachydermatous 
amlet ”»—without the prince. 


‘scription of E. (Euelephas) antiquus, and in the general conclusions ~ 
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VII. MINING, MINERALOGY, AND METALLURGY. 


MINING. 


Tue ‘Mineral Statistics for 1864’ have been recently published, 
This National return may be regarded as the balanced ledger of the 
mining interests, and we look to it annually for the purpose of 
learning the progress of several of our most important industries, 
The way in which the transmuting power of the human mind has 
been brought to bear, with greater or less force, by the peoples of 
different countries, is a curious and instructive study. This has been 
in nearly all cases determined by the abundance of one or the other 
of the great divisions of the natural kingdom. The products of the 
vegetable world become the objects of manufacture to one country; 
those of the animal especially claim the attention of another; while 
the mineral stores receive the attention of the inhabitants of those 
lands which are, like our own, especially marked by the variety of 
rock formations, and, consequently, by the abundance and diversity 
of its minerals. 

' We are essentially a manufacturing people, but every branch of 
manufacture which we have made especially our own, depends upon 
the vast mineral resources which we possess. Without our coal and 
our iron, we should fail to maintain our position amongst nations, 
and although we do not depend so directly on our other metalliferous 
minerals, yet much of our prosperity and commerical power is to be 
traced to our mines of tin, of copper, of lead, and of other ores. 
With a view of showing this, we have made the following careful 
abstract from the ‘Mineral Statistics’ for last year. The quantity of 
coal produced from 3,268 colleries reached the enormous amount of 
92,787,873 tons, which is valued at the pit’s mouth,—that is, before 
any cost of carriage is incurred, at 23,196,968). Of this we erx- 
ported to foreign countries about eight million tons and a half. 
There: is—owing we suppose to the different dates to which the 
respective returns have been made up—some discrepancy in the state- 
ment of the exports given in this book. 


Tons. 
The Parliamentary Return gives . . . 8,809,008 
The Board of Trade . . . . 8,800,420 


The General Summary of Exports to all countries, as given in detail . 8,063,846 


Whichever return, however, is adopted, there is, in comparison 
with the returns of the previous year (1863), an increase of rather 
more than 500,000 tons in our coal exports. From this we learn 
that our manufactures, our steam engines on land, our steam vess? 
at sea, our locomotives, and our domestic fires consumed no less than 
83,900,000 tons of coal during last year: verily, this is a serious 
upon our stores. Nothing has been published which can be roganee 
as satisfactory on the question of the duration of our coal fields. '¢ 
must not, therefore, accept any of the conclusions which have we 
arrived at as strictly reliable. At the same time, the fact should - 
be lost sight of, that we are cach year increasing the engmecr 6 
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ficulties which accompany the mining for deep coal, and con- 


") squently increasing slowly but certainly the cost of production. 


4 With the increase of the price of coal to the manufacturer, there must 
” if necessity ensue an advance of price to the consumer of the manu- 
7 future, whatsoever it may be. It therefore becomes a necessity to 
4 wonomize the consumption of coal in every direction, and to en- 


«urage the invention of machinery, by which the cost of “ getting ” 


4 wal may be, as much as possible, reduced. 


Since we noticed in former numbers of the ‘Journal of Science’ 


7 the introduction of machines for cutting coal, several modificd forms, 
7 i those of which we gave drawings, have been introduced, but there 
7 is not sufficient novelty in any of them to lead us, at present, to any 
} secial description of them. There is no doubt much ingenuity in 


several of those machines, but we delay noticing them until they have 


] len perfected by experience in the coal pit. 


Our iron produce is certainly next in importance to the coal. 613 


lon furnaces were in blast during 1864. To supply those, 10,064,890 


tons of iron ore were required and obtained from our iron mines. From 
this, and some small parcels of Foreign ore imported, there were smelted 


; £767,951 tons of pig-iron. This was distributed over 6,338 puddling 
7 ‘wnaces, and by the gigantic aid of 705 rolling mills it was converted 
] ito merchant, bar, and other iron. In addition to this, we imported 


13,918 tons of iron, most of which was employed in the manufacture 
f steel ; and nearly 8,000 tons of steel of Foreign manufacture were 
io brought into the country. 

In the present number of the Journal a paper appears on British 
gd. That paper contains the statistics of the production of this 
reclous metal ; we have therefore only to state in this place that 2,887 
wunces of gold were procured last year from 2,336 tons of quartz, 
which were mined from the slate rocks of Merionethshire. 

Our Cornish and Devonshire mines produced 15,211 tons of tin 
wt, which yielded of metallic tin 10,108 tons. This is in excess of 
ily former year. It is surprising that, in the face of the evident 
“cimulation of this metal in the hands of the smelters, and con- 
Sequently, of a constantly falling price, so large a quantity of tin ore 
(black tin) should be forced upon the market, It is no doubt owing 
to the very unsatisfactory manner in which our mines are worked, and, 
e hecessity which exists, for-the purpose of maintaining the price 

8, in the mining markets of London, and our other large towns, 
€ copper mines of the United Kingdom produced 214,604 tons 
ore, which gave 18,302 tons of metallic copper. The copper 
ines of this country are showing evident indications of decline. The 
mantity of ore sold in 1863 was slightly in excess of 1864, but the 
netal obtained from it was less, proving that poorer ores are being 
we Into the market. Our importations of this metal were 93,304 
re copper ore and regulus 10,015 tons in bricks and pigs, and 

ns th - bars. Of this, by far the largest portion was from 

uba. 

The British lead mines gave 94,433 tons of lead ore, and from this 


A obtained 67,081 tons of lead and 641,088 ounces of silver, 
Il. OA 


t 
— 
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the value of the lead being 1,448,9591., and of the silver 176,299) 
The production of Zinc is comparatively small, the total quantity for 
1864 amounting to 15,047 tons only, whereas we imported 2,621 tons 
of Zinc ore and 31,281 tons of Zine, more or less pure. Our importa- 


tions of iron pyrites was also much in excess of our production. Wo 


need not detail the less valuable minerals; suffice it to say, the total 


value of the minerals obtained last year was 31,603,0471., the value of 


the metals produced being 16,281,8697. 


A Swedish engineer, M. Nobell, has proposed tho use of ee 


glycerine instead of gunpowder for blasting purposes in mines, If 


fired by the electric spark, or the gunpowder match, the explosive | 


force of this compound is considerable. In the course of the dis- 
cussion in the Academy of Sciences of Paris on the use of this 
nitro-glycerine, it came out that M. Ascagne Sobrero, a young 


Italian chemist attached to the laboratory of M. Pelouze, treated in 


1847 glycerine by a mixture of nitric and sulphuric acid, and ob- 
tained a nitro-glycerine having the aspect of olive oil—yellow, 
heavier than water, and insoluble in it, but soluble in alcohol and 
ether, and which possessed all the properties of gun-cotton as an 
explosive agent. The nitro-glycerine of M. Nobell is said not to 
detonate at the temperature of 100° Cent., nor by the action of a 
single spark. A commission, composed of MM, Regnault, Pelouze, 
Combes, Morin, and Chevreul, has been named to inquire into the 
application of this fluid for blasting in mines.* sie 

Some experiments have been made in the tin mines of Altenburg, 
in Saxony, which appear to have been very satisfactory. The great 
advantages are the smallness of the holes required in the rock, and 
consequently the great saving of the time in the miner. Gunpowder has, 
it is stated, but one-tenth the strength of this liquid. The process of 
blasting with the nitro-glycerine is very easy. If there are any fissures 
in the rock, the hole or chamber must be first lined with clay, to 
render it water-tight. This being done, the nitro-giycerine is poure 
into the hole, a safety fuze, with a well-charged percussion cap, 18 
introduced into it, and the hole is filled with water, no other tamping 
being necessary. Other experiments have been recently made 1m the 
presence of a committce of the Royal Cornwall Polytechnic Society 
in Cornwall, and the rending powers of this explosive compound 
been proved to be most remarkable. 


Shale Oil in New South Wales.—In the neighbourhood of Tlawara 
an inflammable substance has been long known to exist. Recent 
examination has shown that this contains a large quantity cf kerosene 
oil. Some of this shale having been collected and carried to Sydney, 
it was properly examined and found to be really of considerable _ 
Tho quantity of oil yielded by twenty-one pounds of shale, when 
subjected to distillation, was one gallon. It is stated that this oil cat 
be produced and packed in tins at 1s. 6d. per gallon. 


* «L’Institnt,’ 10th July, 1865. No. 1646. 
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Atthe meeting of the Mining Engincers, at Manchester, several 


utters of great interest to the coal-miner were brought forward and 


| discussed.* There were no questions, however, of sufficient general 

> interest to occupy our space, especially as all the communications and 
je discussions thereon will be published by the associated societies 
? i Newcastle and South Wales. The value of those meetings is great 


+ -and we are surprised, seeing how evident this has been rendered, by 


Bick 


le progress of the Institutions of Mining Enginecrs in Newcastle 
* wd South Wales—that they have not been extended. The annual 


necting of the Miners’ Association of Cornwall and Devonshire was 
led at Falmouth, on the 3lst of August. Several papers on the 
weuliarities of the mineral districts in Cornwall—on Mine Surveying, 
ud on other allied subjects, were read ; and a letter from Mr. Arthur 
Dean on the presence of gold in some of the Cornish pyritic lodes, 


" «pecially in the large lode of sulphur ore at Dowgas, near St. Anstell. 

| twas stated by the Honorary Secretary and founder of the Associa- 
| tin, Mr. Robert Hunt, F.R.S., that three classes, for the instruction of 
j the working miner in Chemistry and Mineralogy, were progressing 


uost satisfactorily under the guidance of Dr. C. Le Neve Foster. 


MINERALOGY. 


M. de Zepharovich, of the University of Prague, has transmitted 
to the Mineralogical Class of the Academy or Sciences at Vienna, a 
Memoir on the Bournonite, Malachite and Corynite of Olsa, in Carinthia. 

The Corynite is a new species of pyrites, which is extremely abun- 


ant in the sulphate of lime and carbonate of iron of the explored beds 
j the mine at Olsa. The Corynite appears to belong to the nickeli- 
‘ous pyrites, ranging between Gersdorfiite and Ullmannite, appearing 


tbe a compound of sulphide and arsenide of nickel, combined with a 
sulphite and antimoniate of nickel. The remarks on the other minerals 
lave no general interest. 

A new mineral, Iodide of Lead, has been discovered in Chili, 
tontaining 10 per cent. of lead. It is spoken of as being of high 
commercial value as an ore of lead, independently of the iodine which 
it contains, 

Bismuth in large quantities is now being obtained bya small com- 
pany of miners, in the Iljampu mountain, only just below the limits 
f perpetual snow. We alluded, in one of our early numbers, to the 
se of Bismuth, in some absurd attempts which had been made to 

ute the baser metals. The following abstract, from a more 
‘tended table, shows the remarkable variations in the price of this 
etal dependent upon this delusion. 
_ 11844, Metallic Bismuth was 10d. the pound. In 1844 and 1845, 
: Tose to 2s, 6d., and this price continued to 1858, except on one or 
¥0 Occasions when the price rose to 4s, per pound. In 1861, the 
+ of Bismuth suddenly advanced to 9s. 6d.; and in 1862 it reached 
8. the pound ; since which time it has fallen back to 10s. 6d. The 


* «Colliery Guardian,’ July 15 and 22, ae 
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principal uses to which this metal is applied, are in the manufacture of | 4 


fusible metal, of calico-printers’ rollers, and for medicinal] purposes, 
This country is supplied chiefly from the Saxon and Bohemian mines, 
Although found in Cornwall, it is but rarely obtained in sufficient 
quantities for sale. 

Professor Goeppert has published a book ‘ On the Organic Nature 
of the Diamond.’ The fact that diamonds when exposed to the intense 


heat of the voltaic arc are turned black— converted indeed into coke—is 


seized upon to prove that this precious gem cannot have been produced 
by igneous action. Diamonds are stated by Goeppert to have often 
on their surface, impressions of grains of sand, and sometimes of crys. 
tals, showing, it is contended, that they must have been in a,soft state. 
It is found that sometimes they enclose other crystals, germs of fungi, 
and occasionally fragments of vegetation of a higher order. All the 
facts known, according to Professor Goeppert, appear to prove that 
the diamond is the result of vegetable change, representing, in fact, 
the ultimate condition of a series of decompositions. 


METALLURGY. 


A paper, “ Fabrication directe de lAcier fondu au moyen des Gaz,” 


by M. Aristide Bérard, was read at the meeting of the Academy of» | 


Sciences in Paris on the 17th July. To produce steel, the impurities 
of iron are removed by using alternately reducing and oxidizing 
agents in the gascous condition. M. Bérard operates in a kind of 
reverberatory furnace with two soles, which are separated by a bridge; 
coke is placed on this bridge to remove free oxygen. While air is 
sent through the metal on one side, the other is treated with a mixture 
of hydrogen and carbonic oxide free from sulphur. The process 1s 
supposed to be thus explained :— During the period of oxidation part 
of the iron is converted into protoxide—the earthy metalloids—such 


as Silicium, Aluminium, Calcium, and the like, are oxidized, and 


combined with Silica to form Slags. The sulphur, phosphorus, and 
arsenic are oxidized and volatilized. In the period of reduction the 
oxide of iron is reduced, and the other metals remain in combination 
with the Silica, forming Scoriw, which float on the surface. Any 
sulphur, phosphorus, or arsenic remaining is said to form now 4 
volatile hydrogen compound. The final process is that of decar- 


-buration, which is effected by the air-blast. This process appears "0 


us to partake, in all its main features, of the principles a 
in that of Bessemer. It certainly involves many of the nie 
which were experimented on, and rejected, ere the Bessemer i 
took its final form. We are also told that Manganese plays the 
indefinite part; the certain effect, however, being to facilitate ; 
conversion of the iron into steel. Is this anything bey ond the ie 
Spiegel-Eisen? The French Metallurgists are still 
discussion on the agents necessary for the production of 1 
steel. M. Marguerritte recently published a memoir on this sw)" 
in which he gave many original and ingenious experiments. a 
Boivin and Loiseau have communicated to ‘Les Mondes’ some exp° 
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| : nents which they think are confirmatory of the views entertained by~ 


_ ¥. Marguerritte. They suppose the carburet of iron to be a definite 
 wmpound, which is infinitely soluble in melted iron. Many of the 
 apriments certainly appear to support this view, but there are many 
> rasons why we hesitate to accept this explanation as the decision of 


scomplicated problem. 
+ MM, Troost has interested the Academy of Sciences at Paris by 
maccount of the process by which he has succeeded in obtaining the 


 wetal Zirconium. It will be remembered, by most of our readers, 
 * that the delicately tinted gem, the hyacinth Zircon, commonly called 
+ the jargon, contains this metal, which was separated by Berzelius, but 


‘ which has not, before the experiments by M. Troost, been produced 
'inacoherent form. By heating the double fluoride of Zirconium and 
| potassium with one part and a half of aluminium, to a temperature 
| wquired for melting iron, in a crucible made of gas retort charcoal, 
) aystalline laminee of Zirconium are formed around the button of 
| Aluminium. From these the Aluminium can be removed by means 
of diluted Hydro-chlorie Acid. | | 
The pure metal thus obtained is a very hard substance of the 
| colour of antimony, and much resembling it in lustre and brittleness. 


| The density of crystallized Zirconium is 4°15 ; it is not attacked by 


ther Sulphuric or Nitric Acids at ordinary temperatures, but is 
} talily dissolved by Hydro-fluoric Acid. It is a bad conductor of 
dectricity. M. Troost is still continuing his investigations, and we 
may therefore expect to know more of this rare and curious metal in 
a short time. | 
Our French neighbours boast of a new application of centrifugal 
free. Iron tubes are now made by calling this power into play. 
luto a cylinder of the required size, closed at each end, the necessary 
quantity of melted iron is poured, and a rapid motion is communicated 
it. The melted metal is pressed against the sides of the cylinder ; . 
it cools while in motion, and the result is a perfectly uniform and 
‘might tube. The machine is invented by a young workman named 
Auguste Larson, and the writer says* that the first trials are perfectly 
Successful, For many years a similar process has been employed in 
this country, especially for small ornamental castings. The cylindrical 
“sings of the oil vessels of the Moderator Lamps have been so made. 
é melted copper or bronze is poured into a cylindrical mould, 
Which, being closed, is allowed to roll down an incline plane; here 
cntrifugal force is called into play, and remarkably sharp castings 
ate the result, 
_ Avery important experiment is about to be tried, on a sufficiently 
€ scale, to determine its commercial value, by Messrs. Vivian and 
ns, of Swansea. The “copper smoke” so called, which envelopes 
the town and destroys the vegetation in the valley and on the hills 
round it, is produced by the volatilization of sulphur from the 
“*pper ores which are smelted in the numerous and extensive works 
Which are located on the margin of Swansea Bay. An eminent 


* «Les Mondes,’ 20th July, 1869, p. 468. 
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authority writes “that 46,000 tons of sulphur are volatilized into 
92,000 tons of sulphuric acid; that in the neighbourhood of Swansea 
65,900 cubic metres, or nearly two millions and a half cubic feet, are 
projected into the atmosphere; and Le Play estimates the value of the 
sulphur dissipated at 200,000. yearly.” 

M. Moritz Gerstenhéfer has invented a furnace, by means of 
which a considerable portion of this sulphur will be converted into a 
marketable product. Mr. Hussey Vivian writes, “ We have had two 
calciners at work for some months, and are now building twenty-six 
more. As far as I can form an opinion, it (Gerstenhdfer’s calciner) is 
a perfect success, and will put an end to all vapours arising from our 
calcining and roasting furnaces. I believe that when this furnace is 
universally adopted, the only vapours arising from our copper works 
will be those of the melting furnaces. At a rough guess, probably 


upwards of two-thirds will be condensed and turned to profitable . 


account.” The ores of copper smelted are usually oxides, carbonates, 
and sulphides. The two former produce no injurious consequences, 
but the latter, which is by far the most abundantly used, fills the air 
with sulphur vapour. In Gerstenhéfer’s furnace the ore is so divided 
as it passes from the regulated hoppers at the top, that it shall fall on 
a triangular bar, and then on to similar bars below each other, and 
thus expose the ore to continued subdivision, till it reaches the 
bottom and is freed from the sulphur. The heat and oxygen converts 
it into sulphurous acid, which is constantly passing off through the 
side into leaden chambers, where it gets an additional supply of 
oxygen in the usual manner, and is collected as oil of vitriol. In the 
process no additional fuel is required, for the sulphur catching fire at 
the upper bars, the heat evolved suffices to keep the falling ore m 4 
state of ignition. 

Puddling by machinery appears to be making certain, although 
slow, advances. The apparatus erected at Dowlais by Mr. Menelaus 
is, by all who have scen it at work, pronounced to be, mechanically, 
perfect. The defect of the arrangement at present being the difficulty 
of securing the lining of the pear-shaped revolving furnace. This 18 
thought by most ironmasters to be a difficulty, which will be remedied 
after a little more experience has been gained. : 

A Swedish chemist has discovered a method of reducing the ores 
of Tungsten, and of obtaining the metal at once in a state of fusion. 
It is stated that ingots of the pure metal weighing several pounds “" 
now shown in Stockholm, and that by the new method the cost 0 
obtaining tungsten does not exceed a few shillings the pound.* Since 
this metal is found to give great toughness to iron, it may become 
very valuable as an alloying agent, and this process may ~¢ of mT 
portance. At Drake Walls, at Kit Hill, and East Pool, in Comw 7 
almost any quantities of wolfram can bo obtained, and if broug 
into use, that which is now a waste matczial and an annoyance, W0 
become both useful and profitable. 


* ‘Mechanics’ Maguzine.’ 
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VIII. PHYSICS. 


> Lour.—Witl? few exceptions spectroscopes and spectrum observations 


wnstitute the principal novelties in this branch of science, during the 
st few months. Foremost among the latter may be mentioned a 
lecture by Mr. Huggins, delivered before the Royal Institution, on the 
shysical and chemical constitution of the fixed stars and nebule. 
The speaker stated that spectra might be divided into three orders, 


fiz, 

1. A continuous spectrum, unbroken by bright or dark lines, 
which indicates that the light has not undergone any modification on 
its way to us. Also, that its source is an opaque body, almost 
ertainly in the solid or liquid state. Such a spectrum gives no 
information of the chemical nature of the substance from which the 
light emanates. 

2. A spectrum of bright lines separated by dark spaces; this 
informs us that the source of the light is matter in the gaseous state. 
By a comparison of the bright lines of such a spectrum with the lines 
of terrestrial flames we may discover whether any of these tcrrestrial 
substances exist in the distant and unknown source of light. The 
spectra of many of the nebule are of this order. 

38, A continuous spectrum interrupted by dark lines; this shows 
that the light has passed through vapours which have deprived it of 
certain refrangibilities by a power of selective absorption. 

Since Kirchhoff has shown that these dark lines agree exactly in 
position with the bright lines which the vapours would emit if in a 
luminous state, a comparison of these dark lines with the bright lines 
of terrestrial vapours will indicate whether any of these are present 
in the vapours through which the light has passed. The spectra of 
the fixed stars are of this order. In the case of these bodies, the 
vapours that produce the dark lines immediately surround them, and 
ire those of the substances of their surfaces. 'The chemical constitu- 
ton of the stellar atmospheres will correspond, at least in part, with 
that of the stars themselves. ee 

What are the stars? Endeavour with the most powerful tele- 
scopes to approach them, still they assume no apparent size; they 
remain under the highest magnifying powers what they appear to the 
waided eye—diskless, brilliant points. 

Until quite recently, our knowledge of the stars might be summed 
up thus :—That they shine; that they are immensely distant; that 

© motions of some of them show them to be composed of matter 
endowed with a power of mutual attraction. 

Since these bodies are self-luminous, we may hope to gain by 
Prismatic analysis more information of their nature, than it is possible 
to do of the planets, which all shine by reflecting the sun’s light. 

The results on the light of the stars Aldebaran and a Orionis 
telgeux) are given in the following table :— 


Lee, 

= 
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Elements Compared with Aldebaran. 
COINCIDENT, Not Cornctvenr, 
1. Hydrogen with lines C and F Nitrogen _thiree lines 
2. Sodium » double line D Cobalt two lines 
3. Magnesium ,,_ triple line b Tin five lines 
4. Calcium » four lines Lead two lines 
5. Iron » four lines and E Cadmium _ three lines, 
6. Bismuth » four lines Barium two lines 
7. Tellurium ,, four lines Lithium one line 
8. Antimony ,, three lines | 
9, Mercury four lines | 
70 lines measured. 
Elements Compared with « Orionis (Betelgeuz). 
COINCIDENT, Nov 
1. Sodium with double line D Hydrogen OandF 
2. Magnesium ,, triple line b Nitrogen three lines 
3. Calcium » four lines Tin five lines 
4. Iron » threelinesandE | Lead two lines 
5. Bismuth » four lines ' Gold? 
6, Thallium? _,, Cadmium three lines 
| Silver two lines 
_ Mercury four lines 
| Barium two lines 
Lithium one line 


80. lines measured, 


The 70 or 80 lines measured represent some of the stronger only 
of the numerous lines which are seen in the spectra of these stars. 
Some of these are probably due to the vapours of other terrestrial 
elements which have not been compared with these stars. It would 
be assumption to suppose that the sixty-five so-called elements 
constitute in its entirety the primary material of the universe, 
Doubtless in the spectra of the stars the chemist is introduced to 
many new elements—would that it were possible for him to recognize 
and to isolate them! 

From the additional knowledge which these spectrum observations 
give us, we are entitled to conclude that in plan of structure the stars 
closely resemble the sun. The source of their light is probably solid 
matter, in a highly incandescent state. Around this photosphere, 
there exists an atmosphere of vapours of such of the elements of the 
stars as are volatile at their high temperature. mm 

A community of matter appears to exist throughout the visible 
universe, for the stars contain many of the elements which exist 1 
the sun and earth. ’ 

It is remarkable that the elements most widely diffused ig | 
the host of stars are some of those most closely connected with the 
living organisms of our globe, including hydrogen, sodium, mag 
nesium, and iron. horise 

Spectrum observations applied to the nebule appear to aut ’ ; 
the following opinions of the nature and structure of those © 
nebule which gave a spectrum of bright lines:— heated 

1, The light from these nebule emanates from intensely , 
matter cxisting in the state of gas. This conclusion 1s corrobn'™ 
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by the great feebleness which distinguishes the light from the nebula. 
Acircular portion of the sun’s disk subtending 1’ would give a light 
qual to 780 full moons, yet many of the nebulw, though they subtend 
,much larger angle, are invisible to the naked eye.* Upon the earth, 
luminous gas emits a light which is very inferior in splendour to 
incandescent solid matter. 

2. If these enormous masses of gas are luminous throughout, the | 
light from the portions of gas beyond the surface visible to us would 


> bein a great measure extinguished by the absorption. of the gas 
} through which it would have to pass. These gaseous nebule would, 
} therefore, present to us little more than a luminous surface. This 
| consideration may assist in explaining the strange apparent forms of 


sme of the nebule. 2 

3. It is probable that two of the constituents of these nebule are 
the elements, hydrogen and nitrogen, unless the absence of the other 
lines of the spectrum of nitrogen indicates a form of matter more 
elementary than nitrogen. The third gaseous substance is at present 
urecognized, 

4, The uniformity and extreme simplicity of the spectra of all 
these nebulee oppose the opinion that this gaseous matter represents 


} the “nebulous fluid” suggested. by Sir William Herschel, out of 


which stars are elaborated by a process of subsidence and con- 
densation. In such a primordial fluid all the elements entering into 
the composition of the stars should be found. If these existed in 
these nebule, the spectra of their light would be as crowded with 
bright lines as the stellar spectra are with dark lines. 
_ The supposition can scarcely be entertained that the three bright 
lines indicate a more primary and simple condition of matter; for 
then, if the process of elaboration into stars be now taking place, we 
should expect to find in some of the nebule, or in some parts of them, 
’more advanced state towards the formation of the separate elements 
of which we now know the stars to consist, Such an advance would 
be indicated by an increased number of bright lines. It is difficult 
to suppose that the excessively high temperature of the nebule keeps 
i check affinities by which, if unrestrained, the formation of the 
ements would take place; for in some of the nebule a nucleus 
fists, which from its continous spectrum, its greater brightness, and 
ipparent separation from the surrounding gas, we must regard as 
“ontaining solid or liquid matter. Ata temperature at which matter 
“an become liquid or solid (though from peculiar conditions that 
perature may be a very exalted one), we cannot suppose the 
lormation of the chemical elements to be restrained by excessive heat. 
- A progressive formation of some character is suggested by the 
Presence of more condensed portions, and in some nebule, of a 
actons. Nebule, which give a continuous spectrum, and yet show 
ut little indication of resolvability, such as the great nebula in 
dromeda, are not necessarily clusters of stars. They may be 


me ‘Outlines of Astronomy,’ by Sir John F, W. Herschel, p. 616. Seventh 
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gascous nebule, which by the loss of heat or the influence of other 
forces have become crowded with portions of matter in a more con- 
densed and opaque condition. . 

6. If the observations of Lord Rosse, Professor Bond, and others 
are accepted in favour of the partial resolution of the annular nebula 
in Lyra, and the great nebula in Orion into discrete bright points 
these nebule must be regarded not as simple masses of gas, but ag 
systems formed by the aggregation of gaseous masses. Is it possible 
that the permanence of general form of these nebule may be main- 
tained by the motions of these separate masses ? 

- %. The opinion of the enormous distance of the nebule from our 
system, since it has been founded upon the supposed extent of remote- 
ness at which stars of considerable brightness would cease to be 


separately visible in our telescopes, has no longer any foundation on 


which to rest in reference at least to those of the nebule which give 
a spectrum of bright lines. it may be that some of these are not 
more distant from us than the brighter stars. | 

8. As far as the speaker’s observations extended, they appeared to 
be in favour of the opinion that these nebule are gaseous systems 
possessing a structure and a purpose in relation to the universe 
altogether distinct from the great cosmical masses. to which the sun 
and the fixed stars belong. What is this special purpose? Many 


_ fascinating theories present themselves in connection with the great 


problems of the conservation of the energy of the universe, and of the 
source and maintenance of solar and stellar heat. In the opinion of 
the speaker, science will be more advanced by the slow and laborious 
accumulation of facts than by the easier feat of throwing off brillant 
speculations, 


A paper on the spectrum of nitrogen was sent by Mr. Waltenhofen 


to a recent meeting of the French Academy, in which he states that m 
an atmosphere of nitrogen properly rarefied the violet rays disappear 
before the blue and green. The author’s observations lead him to 
believe that nitrogen is a compound body. 


Professor J. Miiller has examined the wave length of the blue 


indium line, by the method and by means of the grating which the 


author described some time ago. . He finds it to be 0°000455 milli. — 

When the light of an indium flame is decomposed by the prism it 
shows two blue lines, one of which, very intense, is situated close to 
the blue strontium line, but a little further towards the violet end of 
the spectrum; the other line is still more refrangible, but s0 much 
fainter that it cannot be perceived at all in the spectrum produced by 


means of a grating. 


A valuable application of the spectroscope to toxicological sd 
poses has been made by Hoppe-Seyler, who has described it_beiore 
the French Academy. He applies it to the recognition of poisoning 
by carbonic oxide. The method is founded on the following observ 


ation :—Blood treated with carbonic oxide alone shows the same 
mmoniul 


spectruin as blood containing oxygen, and, if sulphide of a 
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be added, no change will take place even after several days; but if 
blood which contains only oxygen in solution is treated with sulphide 
fammonium, an almost immediate change takes place, and only one 
band is seen about midway between D and E. By this unchange- 
ability of blood holding carbonic oxide in solution on the addition 
of sulphide of ammonium, the author detects the presence of the 
pisonous gas. It is worth quoting that the author has found that, 
by continuing artificial respiration for a time, animals poisoned by 
arbonic oxide have been restored to consciousness, the gas being 
apired as carbonic acid, 


Mr. Gassiot has communicated to the Royal Society a description 
of a rigid spectroscope, which he has had constructed with a view to 
ascertain whether the position of the known and well-defined lines of 
a spectrum is constant, while the co-efficient of terrestrial gravity 
under which the observations are taken is made to vary. The idea of 
it was suggested by Professor Tait and Mr. Stewart, and Mr. 
Browning was consulted as to the practicability of constructing the 
spectroscope. He considered such an instrument could be made, 
with sufficient rigidity in all its parts, to examine with great accuracy 
ay given portion of the spectrum which might be selected, and for 
which the prisms would have to be adjusted and fixed. ‘The observ- 
ations having been originally intended to be made in balloon ascents, 
the construction of the spectroscope had necessarily to be considered 
in reference to some portable and easily manageable form, and it was 
particularly desirable that its weight should be as low as possible. 
The instrument was completed so as to weigh little more than 40 lbs., 
but it was soon found that the errors arising from changes in the 
temperature were so variable, that no good results could have been 
obtained in balloon ascents, where rapid fluctuations of temperature 
would continually occur ; it was then determined to attempt the con- 
struction of a rigid spectroscope, with which observations might be 
made, either on board a vessel or on land in various latitudes, and as 
the question of the total weight of the apparatus became no longer of . 
paramount importance, an alteration in the construction of the instru- 
ment was decided upon. Three large prisms are used, with sides 
2} inches high and 8 inches long, the light being reflected back through 
them, so as to make the whole equal to that which would be produced 
by five prisms if employed in the ordinary manner. Thermometers 
Were inserted into holes drilled in the prisms, so that the exact 
temperature of these and also of the surrounding atmosphere can be 
taken. The performance of the instrument is very satisfactory ; Mr. 
W. Huggins has seen two bright lines between the D lines produced 
by the flame of a common spirit lamp; and several persons have seen 
on different occasions from five to seven lines between the D lines in 
the solar spectrum. This is equal to the performance of the large 
‘pectroscope, with which the solar spectrum is now being mapped at 
Kew Observatory. Numerous observations of the different readings 
* One of the D lines for variations of temperature are given, and the 
result of observing undcr a varied temperature of 40° Fahr., the 


— 
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carrying of the instrument from the Minories to Kew Observatory 
and subsequently to the Royal Society without affecting the readings 
may be taken as evidence that with ordinary care the spectroscope can 
now be used with reliance as to the rigidity of its construction, thus 
fulfilling the conditions which are indispensable for obtaining correct 
observations. 


Hrat.—In a former number we gave a brief account of some 
experiments by Professor Tait and Mr. Stewart on the phenomenon of 
the heating of a disc by rapid rotation ; some further results have lately 
been communicated by these gentlemen to the Royal Society. In their 
apparatus a slowly revolving shaft is carried up through a barometer 
tube, having at its top the receiver which it is wished to exhaust. 
When the exhaustion has taken place it is evident that this shaft will 


revolve in Mercury. In the receiver the shaft is connected with a 


train of toothed wheels, and ultimately causes a circular disc to revolve 
125 times for each revolution of the shaft. Two insulated wires, con- 
nected with a Thompson’s reflecting galvanometer, are carried through 
two holes in the bed-plate of the receiver, and are then connected with 
a thermo-electric pile having the usual reflecting cone attached to it. 
The Outside of the pile and of its attached cone is wrapped round with 
wadding and cloth, so as to be entirely out of the reach of currents of 
air. ‘The vacuum-gauge is on the syphon principle, and there is every 
reason to believe that it is perfectly deprived of air; and it is only 
necessary to add, that the whole is covered over with an airtight glass 
shade, 15 inches in diameter and 16 inches high. The galvanometer 
and thermo-electric pile were sufficiently delicate, that if the tem- 
perature of the disc were to rise 1° Fahr. this would be denoted bya 
change in the position of the line of light equal to fifty divisions of the 
scale. In these experiments the disc is rotated rapidly for half a 
minute, making 2,500 revolutions, and the heating effect was recorded 
by the pile. The object of this paper is to investigate the origin of 
this heating effect. In the endeavour to account for this result, the 
authors consider that we are reduced to choose between one of two 
causes or to a mixture of the two. | ea 

1. It may be due to the air which cannot be entirely got mid of.” 

2. It is possible that visible motion becomes dissipated by an 
ethereal medium, in the same manner and possibly to nearly the same 
extent as molecular motion, or that motion which constitutes heat. 

3. Or the effect may be due partly to air and partly to ether. 

The authors give experiments to prove that only a very inconsider- 
able portion of the effect observed depends upon the mass of air left 
behind ; neither does the effect appear to be due to fluid friction. 


M. Dufour, of Lausanne, has made some experiments to ascertain 
whether other gases behaved like atmospheric air in the phenomenon 
of ebullition under different pressures. He employed hydrogen, “ah 
bonic acid, and coal gas, and found that when water saturated fe 
cither of these gases was heated to boiling in an atmosphere of the 
same gas, the phenomenon proceeded exactly as if the liquid eee 
the presence of air. The cbullition showed nothing unusual, and the 
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ymperature at which it took place was only raised one or two degrees. 


He concludes that the difficulty gases have in quitting liquids holding 
~ them in solution comes of a purcly physical adhesion, and not of a 
; chemical affinity. 


A paper by M. Fizeau, on the Dilatation of the Diamond, and 
(Crystallized Protoxide of Copper under the influence of heat, pre- 


> sented to the Academy of Sciences at their sitting im June last, 


wntains some curious observations. 
The author finds that these bodies, like water, present a maximum 
of density at a certain temperature. The diamond, for example, has 


its maximum at — 88°8°C., and protoxide of copper at 4°. M. Fizeau 


has also determined the co-efficients of dilatation in these two bodies. 


These are the first two solid bodies in which the maximum of density 


has been satisfactorily determined, although the probability of a | 


variation with temperature has been shown. ) 

The thermic equivalent of magnesium has been determined by 
Dr. T. Woods,* by a method described by him in 1852, namely, by 
dissolving the metal in dilute sulphuric acid, marking the rise of 
temperature of the fluid and correcting the result by making the 
proper allowances for the heat absorbed by the decomposition of the 


Water, and that evolved by the combination of the magnesia with the 


wid. The result at which the author has arrived, is that the quantity 
of heat developed by the combustion or oxidation of an equivalent of 
magnesium is exactly twice as much as that produced by the oxidation 
fan equivalent of zinc. Zinc will raise the temperature of 1,000 
grains of water 9°6° Fahr. by the combustion of 4 grains or 1 
equivalent, oxygen = 1. Magnesium by the combustion of 14 grains, 
orl equivalent, will raise the temperature of 1,000 grains of water 
l):2° Fahr. This is the greatest amount of heat produced by an 
(quivalent of any substance with which we are acquainted, 


A useful paper on the easily fusible alloys of cadmium has been 
published by Dr. C. R. von Hauer. The alloys were made by fusing 


the ingredients in a covered porcelain crucible at the lowest, possible. 


temperature, After stirring with a glass rod, the fused mass was 
poured upon a cold metal plate, where it instantly solidified. The 
specific gravity and the melting point were determined after the alloy 
been so melted and edoled two or three times. In the two or 
ee fusions a partial oxidation of the metals takes place, which 


occasions a slight alteration in the equivalent proportions, and which | 


It is almost impossible to avoid. The melting point was determined 
under hot water, and also by placing a thermometer in the fused mass 
without water. Under water the alloys quickly oxidize. They have 
also the property of becoming pasty below their proper melting point, 
Which may lead to error in the determinations. The author's de- 
terminations were made when the alloy was really fluid. 

The following table gives the equivalent proportions of the 


* «Phil. Mag,,’ July, 1865. 
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ingredients in some of the more easily fusible alloys with their 
melting points 


Equivalent proportions. Melting point. 
Cd Sn Pb Bi 68°5°C 
Cd Sn, Pb, Bi, 68°5°C 
Cd, Sn, Pb, Bi, 67°5 C 
Cd, Sn, Pb, Bi, 65°5°C 


Lipowitz states that an alloy composed of three parts by weight 
of Cd, 4S5n, 8Pb, and 15Bi melts at 60°C; but the author of this 
paper observes that such a compound only becomes perfectly fluid at 
70° 

The melting point of an alloy of two parts Cd, 3Sn, 11Pb, and 
16Bi is still higher—namely, 76°5°C. 

The following mixtures had the same melting point :— 


One part by weight of Cd, 2Sn, 3Bi 

Two parts ne — Cd, 3Sn, 5Bi > perfectly fluid at 95°C 

One part as Cu, 1Sn, 2Bi | 

The author adds the following determinations of melting points :— 
Proportions. Melting point. | 

1 part Cd, 6Pb, 7Bi 88°C 
Cd, 2Bi, 3Pb 89°5°C 
2Cd, 4Bi, 7Pb 935°C 


MM. Ste Claire Deville, Caron, and Troost have communicated 
a paper to the Academy of Sciences, in which they give their method 
of making rubies artificially. Fluoride of aluminium, with a small 
quantity of fluoride of chromium, is placed in an earthern crucible, 
‘which has been carefully lined with calcined alumina, just in the same 
way as acrucible is lined with charcoal. In the centre of this crucible 
is one of platinum, containing the boracie acid, around which the 
fluorides are disposed. The outer crucible is well covered. When 
this apparatus is exposed to a temperature sufficiently high, the 
fluorides volatilize, and come in contact with the vapours of boracic 
acid from the inner crucible, above and around which the rubies are 
deposited. The violet red tint of these is said to be exactly like that 
of the most beautiful natural stones. 


In a memoir on the extraction of sugar, by M. Alvaro Reynoso, of 
Havanna, read before’ the French Academy, he gives a most ingenious 
utilization of the effects of cold in getting rid of the bulk of the water 
in the juice. By a process described in his memoir, ho submits the 
juice to a very low temperature, and so gets a magma, composed 6 
thick syrup and little lumps of ice. He separates the sy™p from 


these by means of a centrifugal machine, and then evaporates quickly 
wn vacuo. 


A very ingenious addition has been made to the Lenoir engine by 
M. Arbos. The engine would often be extremely useful where 
could not be procured, and to make coal-gas would be impraction 
In a very simple apparatus M. Arbos vaporizes water, and passes 
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pour over red-hot charcoal dust. The mixture of carbonic acid, 
arbonic oxide, and hydrogen produced is then passed through milk 


Sof lime, to remove the first, and the other two go on to be mixed with 


iir, and exploded in the cylinder of the engine. Extending the use of 
the engine as mentioned above, M. Arbos’s apparatus effects a great 
aving in the cost of working the machine. Gas produced for two 
francs will do the work of six or eight francs’ worth of coal gas. 


A new combustible has been invented by a gentleman appropriately 
named Stoker, which is likely to possess some useful properties. It 
appears to be very pure charcoal, finely ground and made into a paste 
with starch. The paste is moulded into cakes or balls of different 
sizes, and then dried. When perfectly dry these may be lighted with 
a lucifer match, and will continue to burn steadily, ike German 
tinder, without giving flame or smoke. The combustible is intended 
for heating urns, chaufferettes, &c. 


Execrriciry.—In our last “ Chronicles” we gave a brief account 
ofa theory of imponderables, laid before the Academy of Sciences by 
M. G. Martin. In reference to this subject, two communications 
have reached us from gentlemen who consider the theories there put 
forward as sufficiently valuable to be worth claiming, on the ground 
of previous publication. The first is from Mr. McGauley, who it 
seems sent a memoir, in which this theory was developed, to the 
Academy, in May, 1862. It was then referred to a commissicn, 
consisting of MM. Pouillet and Fizeau, who have never reported 
upon it. In an article in the ‘ Scientific Review’ the author states that 
“three years have confirmed the conviction his researches had long 
led him to entertain, that the imponderables are really material 
elements, subject, like all others, to definite laws of combination.” 
We extract the propositions laid down by the author at the commence- 
ment of his memoir :— 


“Motion, Electricity, Heat, and Light, consist of the same Constituents, 
either Singly or in Combination. 


“TI. The simplest form of motion (including nervous energy), 
electricity, heat, and light, is an element of motion in the latent 
state—that is, combined with matter. | 

_ “JI. When an element of motion is liberated from combination 
with matter, by the neutralizing action of a motive element of the 
°pposite kind—that is, ‘when two opposite motions destroy each 
other,’ the two clectricities are set free, and when these combine, Heat 
ls the result, 

“IIL, When one of the calorific elements is in excess (being com- 
bined as a motive-element), the resulting heat becomes either one of 
the coloured rays of the solar spectrum, or an actinic ray, according _ 
to the amount of such excess, and is the more refrangible in propor- 
tion to that amount. And it is probable that the nature of the light 


— results depends on which calorific element (electric element) is 
Xcess, 
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“TV. Both the heat elements are set free, under the form of the 
two electricities, during ordinary combustion, but only one of them 
during galvanic action. 
“‘'V. Motion is never produced, except by decomposition of heat 
or by liberation of the calorific elements, during chemical action, 
which is true, even when the decomposition is due to electricity or 


electro-magnetism. And motion is never destroyed without heat 


being formed again, except when the calorific elements are prevented 
from uniting.” | 
The second communication on this subject is from Mr, A. J, 
Cameron. In this letter the author says, that many years ago, in 
a paper which was read by Professor Gregory, and also by several 
others, he demonstrated that the two electricities when uniting formed 
caloric ; but more than this was shown, for it would appear. that after 
they had combined, they formed all kinds of matter, solid, liquid, and 
gaseous! We think Mr. Cameron has certainly no reason to accuse 


either Mr. Martin or Mr. McGauley of having anticipated him in 
that discovery. 


M. Becquerel has published some new observations on thermo- 
electric piles of sulphide of copper. The author first described the 
way in which he prepared the sulphide of copper. He places a 
quantity of sulphur in a crucible and heats it to fusion. When this 
occurs, which is known by the escape of sulphur vapour, he immerses 
in the melted sulphur a plate of copper previously heated to dull red- 
ness, and leaves it in the crucible until all the sulphur is volatilized. 
He then removes the plate of copper coated with sulphide, cools it 
rapidly by dipping it into cold water, and finally detaches the coating 
of sulphide. This is then fused and run into bars or plates for the 
pile. As a negative element he employs maillechort (a nickel alloy 
resembling argentine). The author remarks that bars made of the 
same sulphide show a very unequal action, and that they should be 
tested before employed for a battery. In a note he mentions that 
-Rhumkorff has found that the addition of ;;th of sulphide of antimony 
renders the action regular, although it somewhat diminishes the 
power. The ends of the bars of sulphide must be encased by the 
metal to prevent reduction when heat is applied direct, as by a gas 
flame. The author next proves that the current is developed by 
differences of temperature, and not by any chemical change 1 the 
sulphide, by showing that a battery has kept in action for 4 month 
with one extremity near the melting point of lead without loss of 
weight in the bar of sulphide of copper. M. Becquerel goes on % 
compare the electro-motive force of this battery with other pwst 
electric piles, and shows that its power is much higher than that 0 
the alloy of antimony and zinc employed by Marcus. It is only 
available, however, when the effects of tension are required. 


In some curious statistics on the subject of death by lightmmng, 
given in a note by M. Boudin before the French Academy, 15 appear’ 
that during the period 1835-1863, 2,238 individuals were killed im 
France. The most in one year was 111; the fewest, 48. Among 
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490 persons killed from 1854 to 1863, only 243 were females, which 
rill be 26°7 per cent. In England the proportion of females killed 
is only 21°6 per cent. In many cases, M. Boudin says, when the 
lightning has fallen upon a group of people of both sexes, it has only 
killed the males and spared the females. 

In several cases, however, when the electric fluid has fallen upon 
a flock attended by shepherds, it has only killed the sheep and spared 
the shepherds. M. Boudin states that there have been many instances 
of beeches struck with lightning, and that there are at least two 
eaamples of individuals struck more than once in the course of their 
lives; one man, indeed, was struck three times in as many different 

of his body, and another man was struck twice in his left foot. 
The statistics prove the danger of standing under trees in a storm. 

M. Boudin also relates two instances in which the corpses of 
individuals killed by lightning seemed to be charged with electricity 
like Leyden jars, for in each instance people going to the assistance of 
the deceased received violent shocks. 


IX. ZOOLOGY AND ANIMAL PHYSIOLOGY, Ere. 


Dr. Richarpson has recently communicated to the Royal Society a 
very remarkable Memoir, on the possibility of restoring the life of 
warm-blooded animals in certain cases where the respiration, circula- 
tion, and ordinary manifestations of organic motion are exhausted or 
have ceased. The object of the inquiry was to discover the best means 
to be adopted for fanning into active life the animal fire which is ex- 
pirmg but is not suspended; and secondarily to solve the question, 
whether animal combustion cannot be re-established when it appears 
to have been extinguished ; and whether so-called vital activity would 
not be spontaneously manifested upon such re-establishment of animal 
combustion. The author is led to the conclusion, which he thinks 
udmits of direct demonstration, that artificial respiration, in whatever 
way performed, is quite useless from the moment when the right side 
of the heart fails in propelling a current of blood over the pulmonic 
circuit, and when the auriculo-ventricular valve loses its tension on 
contraction of the ventricle. Only is artificial respiration useful when 
the blood from the heart is being still distributed over the capillary 
surface of the lungs—the process is simply one of fanning an expiring 

me, which once expired will not, in spite of any amount of fanning, 
te-light. The further conclusion to which he is led goes, however, 
eyond the process of artificial respiration : returning again to the same 
simile, Dr. Richardson ventures to report that, even when the heart 
a8 ceased to supply blood to the pulmonic capillaries, during the 
Period previous to coagulation, the blood may be driven or drawn over 
he pulmonic circuit, may be oxidized in its course, may reach the left 
side of the heart, may be distributed over the arteries ; and that, thus 

stributed, it possesses the power of restoring general muscular irri- 


— and the external manifestations of life. Hence he infers that 
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resuscitation, under the limitations named, is a possible 

that it demands only the elements of time, ecpalaen Ra pe 
for its development into a demonstrable fact in modern science, We 
have not space to follow Dr. Richardson through the systematic series 
of experiments which lead to this result, but we may add, that the 
present memoir is preliminary, and that he promises to return with 
new results which are in course of development. One very remarkable 
circumstance may be recorded, which in the author’s words is ag 
follows :—“ Since this paper was laid before the Society I have deter- 
mined, by a direct experiment, that rhythmic stroke is of the first 
importance (in artificial circulation) for restoring muscular contraction. 
By means of a machine, which can be worked either by the hand or by 
electro-magnctism, I was enabled, assisted by my friends Drs. Wood 
and Sedgewick, to introduce blood heated to 90° Fahr. into the coronary 
arteries of a dog by rhythmic stroke, and at the same rate as the stroke 
of the heart of the animal previously to its death. The result was 
that in one hour and five minutes after the complete death of the 
animal, its heart, perfectly still, cold and partly rigid, relaxed, and 
exhibited for twenty minutes active muscular motion, auricular and 
ventricular. The action, which continued for a short time after the 
rhythmic injection was withheld, was renewed several times by simply 
re-establishing the injection. 


Mr. Blyth, writing to the ‘Natural H istory Review, gives some | 


remarkable instances of the reappearance of lions in some parts of 
India, from which they were supposed to be extirpated. He observes 
that during the whole of his twenty-two years’ residence in India, 
not.a single instance had been recorded of a lion having been observed 
in any part of the country, excepting in the province of Kattywar, 
in the peninsula of Guzerat, to which locality, in the general opinion 
of sportsmen and others, the species is now restricted as an Indian 
animal. The lion was supposed to be extirpated in Harriana in 1824; 
one was killed in the Nerbudda territory so late as 1847-8; since 
which it does not appear to have been heard of in those parts until 
last year, when in August, Lieut. Clarke, R.A., was out shooting near 
Dusay, on the borders of Rajpootana, and was sadly mangled by 8 
lioness, and had to suffer amputation of his right arm. Later, in 1869, 
March 19th, Lieut.-Col. Tytler writes that a party of officers were out 
shooting small game on foot, when to their horror three lions sprang 
out before them, two males and a female. They fired: one of the 
males fell dead and the other wounded, and was found dead next day. 


- Lions had not been heard of in that part of the country for at least 


thirty years. 


Dr. Davy, in the Proceedings of the Royal Society, gives the 


results of his observations upon the temperature of the common fowl, 
made at different seasons of the year, showing that the temperature 
of this bird ranges from 107° to 109°, and that the male possesses 4 
somewhat higher temperature than the female. Hunter assigned 

it a temperature no higher than between 103° and 104°, “— 
reached and even exceeded by some mammals, He also gives . 
results of his experiments on the air expired by a certain number 
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E P lis, and on the length of time birds are capable of retaining life 


juck as much as ten minutes. | 

\ Weread in the ‘Comptes Rendus’ an account of the reproduction 
if some Mexican Axolotls in the Jardin des Plantes, as observed by 
+. Auguste Dumeril. This being the first time that such an event 
+ lus taken place under scientific eyes, is a matter of great interest. 
~ The ovum is at first similar in appearance to those of other batrachian 
_ rptiles, and consists of a black vitelline sphere contained in the 
& q wntre of a clear vitelline membrane, which is itself contained within 
-/ aalbuminous envelope. The young embryo, in about twenty-cight 
' «thirty days after spawning, becomes scparated from the shell, by the 
| adof violent movements, and then measures 0°015 of a millimetre, 

_ wd possesses branchie which are much less elaborate in their divisions 
md ramifications than they become in the adult form. A second 
| sage of development may be reckoned, embracing the period when 
| the posterior pair of limbs appears, but M. Dumeril has not yet 
| precisely made out how long elapses between this period and the 
| mptureof the egg. The anterior pair makes its appearance in the 
(ie re a but some months pass before the posterior limbs are 
dveloped. 

M. Poluta, in the ‘Annales des Sciences,’ gives the results of 
wme researches upon the duration of the life of fishes out of the 
water, which varies greatly, so that while the sturgeon will exist 
several hours deprived of its natural element, it is well known that 
| the herring dies in about a minute. This circumstance is not de- 
) Pendent upon a different structure of the respiratory organs, but 
j ‘pon the tenacity of life in the animal fibre, which is in inverse 

relation to the quantity of oxygen necessary to the support of life in 
the organism. The herring requires more oxygen for the same weight 
f body than the sturgeon; and the circumstances which appear to 
prolong the life of fishes out of the water appear to be these, viz. the 
ylindrical form of the body, the presence of watcr in the branchial 
chambers, and the absence of scales from the skin; while the lateral 
‘ompression of the body, the aggregation of the leaves of the branchize 
4 mass, and the existence of scales have a contrary effect: for 

€s with cylindrical bodies, when removed from the water, rest 
tanquilly upon the ground, and their branchia have free play, while 
the laterally compressed fishes lie upon the side, and cannot distend 
the branchise of the lower side. With regard to the scales, those 
fishes which have them most deeply implanted in the skin live 
"gest, while those in which they readily separate, as the herring, 
ie very short lived ; and the same circumstances may be observed in 
© case of lizards, tortoises, &c., whose tenacity of life is very great, 
ind im inverse relation with the quantity of oxygen necessary to sustain 


mo: ae it is in direct relation to the depth of implantation of their 


ors, Obereulum of univalve shells has given rise to different 
coe as to its homologies, some supposing it to answer to the 
nd valve of bivalves, and the opercular mantle as correspondent 
3 


| 
) + oder water, which varies much in different species,—being in the 
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with one moicty of the mantle of the bivalve, while others regard 
the operculum as homologous with the byssus. Dr. Mérch reviews 
these opinions in the ‘ Annals,’ and traces the cleft of the mantle ip 
some univalves, as in the dentated furrow of Monoceros, Aneillaria 
Pseudoliva, and chiefly in Carinaria, in which genus the keel is 
formed by the two sides of the shell, which are pressed against each 
other in such a manner that a piece of paper can be introduced into 
the middle of the keel as far as the fetal shell. The shell of the 
young Dentalium is also split throughout its whole length. Also in 
the Acephala nearly all the organs are double; there are two ovaria 
with distinct orifices, two kidneys, two pairs of labial palpi, two pairs 
of gills. It seems therefore probable that the Acephala have also 
two shells originating in the same way. This duplicity is very 
indistinct in the univalves, and becomes rarcr and rarer in the higher 
mollusca. The larva of Anodonta has in each shell a distinct byssus 
bundle, and a distinct intestinal channel with distinct oral orifices. 
Does the opercular lobe then, with its operculum, represent one lobe 
of the mantle and its shell in the bivalves, or is it something else? 
The fact of the operculum co-existing with the byssus in the same 
univalve, which sometimes happens, proves that Lovén’s opinion that 


the operculum is homologous with the byssus cannot be correct, ‘It. 


must be also remembered that it is not known how the byssus of 
univalves is formed. The float of Ianthina which attaches the 
animal to the surface of’ the water is probably homologous with the 
byssus, judging from its ventral position. In Acephala it is generally 
corneous, but in Anomice it forms a calcareous plate (the plug), 
possibly corresponding with the opercular valve in Hipponyx, which 
may be considered as a calcarcous secretion of the ventral face of the 
foot. The epiphragm of the Helices would also be homologous, if 
this plate be really a secretion of the foot, but it is probably secreted 
by the mantle like the septa of Vermeti. It appears that all parts of 


the skin in Mollusca can secrete a shell. In the Bullide and some 


Pellibranchs there are thick calcareous plates in the stomach. 

As supplementary to the remarks lately made upon the special 
hairs of Crustacea, it may be added that MM. Claus and Sars have 
independently investigated the Schizopods of the family Euphauside 
with regard to the organs alluded to by Dana, Semper, and Kroyer, 
and regarded by Semper as eyes and by Kroyer as auditory gr 
They are spherical bodics of a reddish colour, situated at the ork 
several of the thoracic legs and at the first four pairs of abdomm 
appendages. Both of the authors above mentioned have demonstra 
the correctness of Semper’s view, although besides these pedal eyes; 
the animals possess the two large compound eyes common to § 
Decapods. Each of the thoracic and abdominal eyes receives @ spec! ; 
nerve from the ventral ganglionic chain. The organ itself oh ad 
spherical bulb moved by special muscles, and in it may be disting™ : 
a crystalline lens, a vitreous body, a pigment layer, and a retina 


m 
complex structure. The existence of a crystalline lens distinct fro 


e 
the cornea is very striking, for in other Crustacea no true cly at 


lens exists, its function being performed by the thickened and 
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SS. ymea. According to M. Claus the position of the four pairs of 


 jbiominal eyes is very remarkable : the first pair looks forward, the 
~~ \st pair backwards, and the two intermediate pairs downwards, 


Dr. McIntosh describes the internal parasites of Carcinas Menas, 
«the common shore-crab, consisting of a trematode larva and Ascaris. 


) fe found adhering to the sheaths of the nerves from the great 


an, 
‘= 


horacie ganglion, minute specks in groups of two and three. The 


7 sme bodies were found in the liver, and proved to be small glassy 
+ oawith opaque white internal markings. ‘They were found in every 


gecimen examined, and in well marked cases they occurred in 


; ; iundreds, crowded together like clusters of grapes. The egg case 
7 yas very tough and contained a living embryo which has a gentle 


diding movement in the egg. It lies in a double or coiled position, 
wd after extension crawls about with an undulating motion like a 


7 Planaria, At the upper end is a circular oval sucker, from which an 


esophagus proceeds downwards dilating into an ovoid sac, and again 
entracting, passes down the middle of the body, and finally divides 
into two wide alimentary ceca, forking outward to the sides of the 
body. These ova, which occur in nearly every soft texture in the 


interior, except perhaps the heart, appeared to be nearly of the same 


4 we in every specimen ; in all probability they attain little more 


development in the body of the crab, but await the ingestion and 
igestion of the Crustacea by such fishes as the Cotti, Gadi, and 
thers, in whose stomachs they become complete Distomas. In two 
cases also an Ascaris was found amongst masses of liver removed 
fom a Carcinus, and possibly swallowed with fragments of a fish. 

Mr. Gosse describes in the ‘ Annals of Natural History’ a new 
genus of Sea Anemones, which he says might well put in a claim to 
be considered Pulcherrima, if we had but a Paris to judge. The 
immal, which he has named /igeon Alfordi, was discovered by the 
ley. D., P. Alford, Chaplain of the Scilly Isles, in March last, under 
‘large stone, from under which the tentacles were protruding like 
those of an Anthea. But on removing the stone he found an Anemone 
with high standing column, like an Aiptasia, but with the surface 
warted, and with tentacles like the richest green velvet, throwing into 
the shade the brightest of Antheas. This species Mr. Gosse finds to 
possess very obvious affinities to both Aiptasia and Anthea, but tho 
character of the column distinguishes it well from either, and he has 
“onstituted for it the new genus, igeon. After very many protracted 
watchings with a powerful lens, when the body was in the most 

vowable condition for observation, he could never discern the slightest 
trace of cinclides ; nor has any amount of provocation produced the 
riuission of acontia. At present this is a unique specimen, but it is 


hoped others may be found. The Scilly Islands appear to abound 


with Aiptasizee—other species and varieties are well represented—but 
among the rocks of Port Crassa Bay the Aiptasie are far more common 
the Actinia mesembryanthemum. 


os Professor Bell communicates to the ‘ Zoologist’ an account of a 
Ty severe injury done by a Physalis, or Portuguese Man-of-war, at 
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St. Vincent. A person bathing was seized by the 
Acaleph, which wound its twining thongs completely round his bod 
and instantly benumbed him. He would have been 


a companion with him pulled him out of the water: but it was some 


hours before any hope was entertained of his recovery ; his flesh was = 


then twitching frightfully, and his body covered with wheals the size 
of one’s finger, as if he had been beaten with thick cords. 


X. SCIENCE IN BRAZIL. 


Ix the Chronicle of Zoology of the last number of this Journal, we 
announced that Professor Agassiz and a party had left New York on 
the way to South America, on an exploring expedition, his chief object 
being to make extensive collections in zoology, and observations in 
other natural sciences. The expenses of the expedition are, as we 
stated, defrayed by Mr. Thayer, a liberal citizen of Boston. 
Professor Agassiz arrived at Rio Janeiro, and leaving behind him 


_ a memento of his presence, has passed onwards to the Amazons. His 


progress so far has been chronicled by an excellent little journal 
called ‘The Anglo-Brazilian Times,’ and a copy of that journal 
(dated July 8th) having been forwarded to us, we extract from it for 
the perusal of our readers the following interesting account of services 
rendered to science by Professor Agassiz during his sojourn i 


Rio :— 


“In the midst of so-much of the conflicting elements of war, with the 
news of victory scarcely subsiding into calm before other oa of defeat 
and disaster come to distress the public mind, and to kindle, let us hope, 
in all hearts a yet stronger spirit of national enthusiasm, we as journalists 
have to note that, side by side, the desolation of war is accompanied by 
the peaceful spirit of scientific investigation. Professor Agassiz has at 
tine suspended his operations in this part of the empire, and is going wit 
his staff to explore the district watered by the Amazon. al 

“Our readers will be aware that since the illustrious stranger arriv 
in Rio he has not been for a moment at rest. Whilst his assistants yr 
been each in his special department working towards the attainment 0 
the object which they have in view in Tropical America, the ——— 
himself has been the most active of the party, trying to win from na ne 
the secrets which she holds, and we are informed that many new Pa 
interesting facts have been added to the domain of science. a Pro- 
the collection of these facts, and from expeditions in and about om 
vince of Rio de Janeiro, the Professor has given us opportunities of _o 
him explain his theory of erratic boulders, and all who have pes fact 
have been struck with the ease by which the dry bones of a scientine 


can be made replete with interest when handled with simple grace by a ' 


clear and comprehensive intellect. The illustrious teacher Is, as yang 

said, going for a time from the capital, let us be assured omy to re ~t 

it laden with treasures which will, under his powerful expen’, | for 

with interest for scientific men in all quarters of the globe, and W es 

the country we are in will have a very direct aud special imporvete anil 
“We have from the outset looked upon this expedition Wl gt 
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few days since the following letter was placed in the 
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interest, in so far as we have seen in it a value lying without the fields of 
pure science. ‘The speculations of the philosopher of to-day may to- 
morrow become the established facts of commerce, and it will be impossible 
for the investigations of Agassiz to leave behind them only barren results, 
His labours may in the end yield us a harvest of material wealth ; indeed, 
we have before us at this moment one very pertinent illustration of this 
fact, which We may assume is but the forerunner of many others of a 
kindred kind, | 

“Our realers have for a long time heard of the famous coal beds of 
(andiota, in the Province of Rio Grande do Sul. The expectations of 
many are turned in that direction, as the most valued instance of the 
hidden wealth of Brazil. Mr. Plant has so far awakened or revived an 
interest in these things that from time to time the topic has been made a 
ublic one, has been looked at as a field for commercial activity, and has 
bon debated each time with growing interest in the legislature. We are 
not to-day talking of the value of this matter in the abstract, our minds 
have long been made up upon that question; we only wish to show how 
the opinion of a man like Agassiz at once settles the whole question, and 
leaves only to commerce the practical development of plans for making 
available this most important element in a nation’s wealth and power. 

“Mr. Plant, as a geologist, submitted to the examination of the Professor 
such fossils and geological illustrations of the Province of Rio Grande do 
Sul as he supposed would be of interest, and would help to complete the 
collections which are being made for the United States Government. The 
importance of these fossils and the sure deductions which science draws 
from them appear to have startled and delighted the great savant; anda 

tow of Mr, Plant. 
We print it verbatim, as it is of such a nature as to become at once import- 
ant, and will show the Government of Brazil that if it only follows up the 
path opened up by science the results as a source of wealth cannot be 


doubted. 
“* Rio, June 18, 1865. 


“*Dear Sir,—I have not yet returned my thanks for the fine specimens you 
have presented to me, though ever since I saw them I have looked for a moment's 
leisure to do so. 

“* However, this gives me an opportunity of expressing a more mature opinion 
concerning their geological age, which I am glad to have an opportunity of re- 
cording, especially since the examination I have made of them has satisfied me of 
the correctness of some views concerning the fossils of the oldest geological forma- 
tion,in which I had little confidence. That these organic remains all belong to 
the carboniferous period is unquestionable, and it is the close affinity with the 
characteristic fossils of Europe which particularly interests, and in a measure sur- 
prises me. Had the whole collection been made in Pennsylvania, I would not 
more decidedly have recognized its carboniferous characteristics, down to the rocks 
underlying and overlying the fossiliferous beds ; and the photographs you have 
shown me of the localities leave no doubt of the great extent and value of the 
coal-beds proper of the river Candiota, whilst the coal itself may maint be compared 
to the best in the market. judging from the specimens you have shown me, and 

one I owe to your kindness. 

. As to the coal of the Falkland Islands, I can only compare it to the Anthra- 
= of Mansfield in Massachusetts, and the adjoining deposits in Rhode Island ; 
b ough it does not appear quite so pure as the best Anthracite of the United States ; 

ut this is an impression derived from surface specimens, gathered at random. 
“i With my best wishes for the further success of your geological explorations, — 

n which I hope you may hereafter alsuv include the drift and erratics, now that 
you are satisfied of their existence in Brazil, 


“6 “«T remain yours very truly, 
Plant, Esq.’ : “*L, Acassiz, 
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“We think our subscribers will join with us in our opinion that we 
have much to look for from this expedition fitted out by the munificence 
of a Boston merchant. It may be that with a conviction of the value of 
science as an agent in commerce this expedition has been projected. We 
are sure the indirect results will, for Brazil, be very important. One of 
the world’s greatest savans is breaking in upon a region almost unknown 
His aim is, we know, to extend the empire of mind and to storm the 
strongholds of nature, making her subservient to the wants of man. and 
in parting with Professor Agassiz and his co-labourers for a season, we can 
but give him our benediction with the hope that in a few months he will 
be amongst us again rich with treasures from the Amazon, and that before 
he leaves Brazil for his adopted home he may be able to delight us with a 
course of lectures specially illustrative of his investiyations in the land of 
the Southern Cross, and of the treasures which are lying waiting to be 
made useful by the energy of man. 


“(1) We point to the latter portion of this very important letter of Professor 
Agassiz as a provisional answer to the assertion made by the medical officer of 
H. M. 8. Stromboli ‘ to the effect that coal does not exist on the Falkland Islands,’ 
The question is a scientific one, and the Great Philosopher from Cambridge, U.S., 
has by geological deduction, as we have seen, declared in favour of the position 
assumed by Mr. Ramsay Cooke, of H. M. 8.‘ Egmont,’ who was the first discoverer 
of these coal-beds, and who assures us that the coal from these-deposits was burned 
by H. M.S. ‘Satellite,’ on her passage from the Falkland Islands to Rio. 


“(2) We are also at liberty to state, that Sr. Capanema, whose abilities as a 
geologist are too well known to need comment, has also seen Mr. Plant’s collection 
of fossils from the Candiota coal-mines, and has arrived at the same conclusion as 
Professor Agassiz in respect to the coal-beds belonging to the carboniferous period, 
a fact which the illustrious Sr. Capanema had hitherto doubted.” 


XI. SCIENCE TEACHERS’ ASSOCIATION. 


In an article on “ The Science and Art Department” in the January 
number of this Journal, a suggestion was made that the teachers of 


Government Science Classes should form themselves into an association” 


for the protection of their mutual interests. We are glad to find that 
it has had the effect of leading to the formation of a union. Meetings 
of Science teachers were held in Birmingham on the 8th and 12th of 
September (during the Meeting of the British Association), for the 
purpose of considering the question. The feeling in favour of forming 
a united body was shown to be very gencral; a considerable number 
of teachers who could not be present expressing their concurrence by 
letter, generally in very warm terms. At the meetings referred to it 
was resolved to form a body, to be called ‘The Association of Qertifi- 
cated Science Teachers,’ and to be open to all those teachers who are 
certificated in Science by the Department of Science and Art. lis 
objects were defined to be the furtherance of Science instruction . 
connection with the system of the Department of Science and Art, the 
advancement of Science teaching as a profession, and the mutual inter- 
change of ideas and information. The business of the Association W1 

be conducted by a Council, consisting of a President, a Secretary, @ 
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 mmatters connected with the objects of the Association: and, when 
> necessary, the subject of any such communications will be referred to 


"> this way, each Science teacher will have the opportunity of bringing 
~ wuder notice any information, suggestion, or difficulty ; and whenever 
the importance of the case demands, the Council will proceed to 
- «certain the opinion of the whole body of teachers thereon, or to 
recommend joint action if necessary. A subscription of five shillings 
 perannum is expected to cover all expenses, and at the same time to 
| be not more than will be readily subscribed by Science teachers. A 
general meeting is to be held annually in the month of July, in some 
town conveniently situated; at which meeting the reports of the 
Secretary and Treasurer will be received, the officers elected, and all 
business transacted and subjects discussed which have been considered 


| matters for discussion must give due notice to the Secretary. It is 

) considered that by these arrangements all suggestions will receive due 
consideration, whilst all subjects of general interest will be brought 
before the whole body of teachers. 

At the meeting of the 12th September, a code of rules embodying 
the above points was considered and adopted. The Council for the 
ensuing year was elected; Dr. E. H. Birkenhead, of the Wigan Mining 
School, being appointed president ; Mr. John Jones, of Dudley, trea- 
suer; and Mr. John Mayer, of Glasgow, secretary. It was decided 
to hold the first annual meeting at Liverpool, in July next. 


the Council or to the general body of members for further action. In — 


aud approved by the Council. Members wishing to bring forward 


® 
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Treasurer, and nine other members, to be elected annually. The 
President, Secretary, and Treasurer constitute a Sub-committee for 
the consideration of all communications addressed to them by members 
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REVIEWS. 


RADIATION.* 


A not very enlightened sceptic once remarked that he doubted 
“whether there was any other God but motion.” Had he not igno- 
rantly mistaken effect for cause, and if he had, instead, uttered a doubt 
whether there was any physical force other than motion, he would have 
been nearer the truth, and would have expressed the view of the most 
advanced thinkers of our time. For every day it is becoming more 
apparent that the various forces or phenomena known to us as Heat, 
Light, Electricity, &c., all result from the more or less rapid motion of 
matter in a more or less attenuated form. Thus, when we hear of 
light travelling at the rate of 192,000 miles per second, reaching our 
earth in about eight minutes after it has left the sun, we are not to 
suppose that any special force is being employed, differing from that 
which conveys the sensation of heat from a body of elevated tempera- 
ture to our persons, or from that which causes the air, agitated by the 
vibrations of a sonorous substance, to strike against the tympanic 
membrane of the ear, and produce the impression of sound. All these 
manifestations, light, heat, and sound, are believed to be simply the 


effects of the more or less rapid vibrations of atoms of matter variously 


grouped, communicated to organs of the body differently constituted 
to receive those divers impressions. 


When any hard substance is submitted to violent friction, heat, — 


sound, and perhaps electricity, may be the result of the motion of its 
molecules. In the case of sound being produced, the atoms of the 


resonant substance first begin to vibrate, then they impart motion 


to the molecules of the circumambient air, and this being agitated 
in waves reaches the tympanic membrane, and there produces the 
effect which we know as “sound,” an effect which is passed onwards 
through the complicated structure of the ear and the auditory nerve to 
the brain, whereby the mind is rendered conscious of its existence. 
A similar motion of particles, conveyed with or without the medium of 
the air, to the nerves of touch, causes the phenomenon of heat, which 


- «may be communicated to the brain and be thus rendered conscious, of 


it may be arrested at the surface of the body, and affect only the 


* «On Radiation.’ The Rede Lecture delivered in the Senate mg ery 
the University of Cambridge, on Tuesday, May 16th, 1865. By John Mo al 
F.R.S., Professor of Natural Philosophy in the Royal Institution, and in the Hoy 
School of Mines. London : Longmans. ficence 

‘The Phenomena of Radiation, as Exemplifying the Wisdom and — ae: 
of God.’ (Actonian Prize Essay.) By George Warington, F.CS. 
William Skeffington. RS., 

‘Heat Considered as a Mode of Motion.’ «| John Tyndall, F.i.S., 
Second Edition, with Additions and Illustrations. London : Longmans. 
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muscular system by what is called “reflex action.” But should the 
friction of the hard substance be sufficiently protracted and violent, or 
if the substance itself be peculiarly susceptible (as in the case of 
phosphorus), a third effect follows upon the production of heat, namely 
luminosity, or the emission or radiation of light. This effect of the 
motion of matter is conveyed to the optic nerve, and thence to the 
brain, even where no atmosphere intervenes, and the medium of com- 
munication is believed to be the ‘‘luminiferous ether” which is 
supposed to pervade all space.* 

Thus it will be observed that the friction of some particular form 
of matter may give rise to what are regarded as three distinct pheno- 
mena—sound, heat, and light; the first being sound, then, as the 
vibration of its atoms become more rapid, heat, and finally, when the 
temperature has been sufficiently raised, light is the result. But this 
may be merely an outline of the successive phenomena arising from 
simple application of mechanical force to matter and the vibration of 
its atoms. In the case of sound, the tone emitted may rise in intensity, 
changing its quality as the vibrations become more rapid, and the 
effect of a musical scale may be produced; and in like manner the 
rays of light emitted may, as the radiation becomes more rapid, not 
oly change their character to the appreciable sense, rising in the 
scale of colour, to use a familiar expression, and perhaps producing 
what to some organs of vision differing from ours, may form parts of 
a chromatic or colour scale divisible into octaves,{ but they may even 
act as distinct forces, some with chemical effect, others with illuminat- 
ing, and others again with thermic influences. Let us now, instead of 
considering the phenomena attendant upon the heating of a substance 


by friction, select an example, where the heat is the result of electri- 


city, and we shall be enabled to obtain a very clear picture of the 
effects just named. 

“Tf a current of electricity of gradually increasing strength be sent 
through a wire of the refractory metal platinum, the wire first becomes 
sensibly warm to the touch; for a time its heat augments, still, how- 
ever, remaining obscure; at length we can no longer touch the metal 
with impunity, and at a certain definite temperature it emits a feeble 
ted light. As the current augments in power, the light augments in 
brilliancy, until finally the wire appears of a dazzling white. The 
light which it now emits is similar to that of the sun.”$ 
_ And if the light thus emitted be analyzed by means of a prism, as 
it Increases in brilliancy it is found “that when the platinum wire 
frst begins to glow the light emitted is a pure red. As the glow 
augments the red becomes more brilliant, but at the same time orange 
tays are added to the emission. Augmenting the temperature still 


* ‘Radiation’ (Tyndall), p. 18. : 
t In the case of glass or sealing-wax, we have sound, heat, and magnetism or 


electricity, 


R } See note on the “ Probable Existence of the Repetition of Octaves in the Solar 
= by C. Hilton Fagge, M.D., ‘Quarterly Journal of Science,’ No. v., 


§ ‘ Radiation’ (‘Tyndall), pp. 2, 3. 
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further, yellow rays appear beside the orange, after the yellow, green 
rays are emitted, and after the green come in succession blue, indigo 
and violet rays. To display all these colours at the same time tho 
platinum wire must be white hot, the impression of whiteness being in 
fact produced by the simultaneous action of all these colours on the 
optic nerve.” * 

It has already been stated, and is no doubt well known to our 
readers, that these variously-coloured rays possess different properties 
thus, the undulations which reach the eye, as orange or red rays, 
possess specially a heating property, the yellow, an illuminating 
power, and the blue or violet an actinic or chemical influence, and 
in the white er colourless light of the sun we have these three 
properties perfectly combined, for the complete fulfilment of the ends 
of nature. If, then, we glance hastily over the whole series of 
phenomena of radiation, we find that physically they take their origin 
in the motion of matter. Whilst the nature of the substances, or 
form of matter acted upon, is diversified in the extreme, the force in 
operation, or the mode of motion seems to be uniform; at least it 
appears to vary only in the speed with which the atoms or molecules 
are agitated. But the results, as conveyed through the organs of 
sense to the brain, are incalculably diversified ; -sounds which charm 
the ear or soothe the soul; others that fill the mind with terror; 
various degrees of heat, from the gentle warmth of the morning sun, 


to the glowing metal from the furnace; and light of all hues and — 
tints, direct and colourless, or partially resolved into its original 


elements, by reflection from the pansy or the rose, or from the 
verdant carpet of the pastures ; each affects with its power to minister 
to life or modify the character of nature’s forms or forces. 

The ascription of these phenomena to so simple a cause as the 
motion of matter, known as radiation, is not the result of speculation 
only ; for much is already known concerning the rapidity with which 
the atmosphere and the presumed luminiferous ether (or whatever may 
be the medium through which light is transmitted) are set im motion. 
It is well established that a sonorous wave moves at the rate of 
1,100 feet per second, or rather that the impression of sound 18 
conveyed to the ear at that rate ; also, that a ray of colourless light 18 
projected through the ether, at the speed of 192,000 miles m 4 
second ; that if such a ray be resolved into its constituent elements 
as exhibited by the prism, red light travels more slowly than 
orange, orange than yellow, and so on to the violet, whilst at either 
end of the spectrum there are “ non-luminous rays” which move 
cither too slowly or too rapidly to produce any effect upon the human 
retina. | 

These non-luminous rays although invisible to us have still very 
marked properties; those beyond the red end of the spectrum 
possessing great heating power, whilst those at the other extreme at 
endowed with considerable actinic properties; indeed Dr. Tynes tg 
has shown that as far as the electric light is concerned by far 1 


* ‘Loe, Cit.’, p. 3 (Dr, Draper’s experiment). 
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greater heating power is exercised at a considerable distance beyond 
the red, or thermal end of its spectrum.* When we add that it is 
even estimated, in round numbers, at what rate each of these rays 
is projected,t it is not unreasonable to believe that the chief, if not 
the sole cause of the varied phenomena, known to us as light, heat, 
ke, are all varieties of the same force; namely, the simple motion 
or radiation of matter, and it remains for physicists to pursue their 
inquiries into the behaviour of various forms of matter in an un- 
combined or combined state. 

In this department of research, also, much has been effected, and 
Dr. Tyndall’s work on “ Heat Considered as a Mode of Motion,” 
comprises an admirable résumé of almost everything that is known 
on the subject. It treats of the deportment of the various gases, 
liquids and vapours, of the metals, woods, simple bodies such as 
iodine, bromine, &c., and of the effect of radiation upon compound 
substances, as lamp-black, &c.; and describes many novel and 
original experiments bearing on the subject. His second work on 
“Radiation,” however, brief though it be, possesses far greater 
interest for scientific men, for it deals largely with the question of 
radiation in “ ether,” air, vapours, perfumes, &c.; and reveals many 
startling novelties concerning the influence of matter in a diffused 
form upon the passage of heat. Let us extract a single series of 
experiments :— 

“ Absorption of radiant heat by vapours and odours. We commenced 
the demonstrations brought forward in this lecture by experiments on 
permanent gases, and we have now to turn our attention to the vapours 
of volatile liquids. Here, as in the case of the gases, vast differences 
have been proved to exist between various kinds of molecules, as 
regards their power of intercepting the calorific waves. While some 


vapours allow the waves a comparatively free passage, in other cases — 


the minutest bubble of vapours, introduced into the tube already 
employed for gases, causes a deflection of the magnetic needle.t 
Assuming the absorption effected by air at a pressure of one atmo- 
sphere to be unity, the following are the absorptions effected by a 
Series of vapours at a pressure of ;',th of an atmosphere :— 


Name of vapour. Absorption. 

Bisulphide of carbon. 


“Bisulphide of carbon is the most transparent vapour in this list ; 
and acetic ether the most opaque; 25 of an atmosphere of the former, 


* Tyndall, pp. 23 and 24, and Frontispiece. 
a The extreme red rays making 474,000,000,000,000 vibrations in a second, 
and the extreme violet 699,000,000,000,000. 
rm The “ tube” and « magnetic needle,” here mentioned, are instruments which 
Will be found described in “ Heat considered as a mode of motion.” 
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however, produces 47 times the effect of a whole atmosphere of air 
while 45 of an atmosphere of the latter produces 612 times the effect of 
a whole atmosphere of air. Reducing dry air to the pressure of the 
acetic ether here employed, and comparing them then together, the 
quantity of wave motion intercepted by the latter would be many 
thousand times that intercepted by the air. 

‘Any one of these vapours discharged in the free atmosphere in 
front of a body emitting obscure rays, intercepts more or less of the 
radiation. A similar effect is produced by perfumes diffused in the 
air, though their attenuation is known to be almost infinite. Carrying, 
for example, a current of dry air over bibulous paper moistened by 
patchouli, the scent taken up by the current absorbs thirty times the 
quantity of heat intercepted by the air which carries it, and yet patch- 
ouli acts more feebly on radiant heat than any other perfume yet 
examined. Here follow the results obtained with various essential 
oils, the odour in each case being carried by a current of dry air into 
the tube already employed for gases and vapours :— 

Name of Perfume. ae 


Otto of roses ° 37 


Thus the absorption by a tube full of dry air being 1, that of the 
odour of patchouli diffused in it is 80; that of lavender 60, that of 
rosemary 74, whilst that of aniseed amounts to 372. It would be idle 
to speculate on the quantities of matter concerned in these actions. 
‘It would be impossible, in a short notice such as the present, to 
refer to the numerous and interesting results that have been obtained 
by experimenting upon the passage of heat through the atmosphere, 
or in vacuo. Dr. Tyndall has tested the absorbing and analyzing 
powers of numerous substances, and in some cases has applied his 
experiments to practical ends, or at least he has indicated channels 
which they may be practically employed. Thus he has tested, physically 
and chemically, the percentage of carbonic acid in the humar breath, 
and when we remember what startling and unexpected results have 
recently been obtained by means of spectrum-analysis ; how, for a 
ample, blood has been traced in fabrics long after the tell-tale flu 
was spilt upon them, we cannot but watch with interest, researches 
which have a direct bearing upon physiological and sanitary science. 
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But there are even highcr and more important benefits likely to 


 yerue to the human race from such scientific studies as these, however 
valuable they may be in a material sense. The information which is 


pouring in upon us day by day concerning the subtle forces of nature 


_ wd the properties of matter tends to develop the intellect, to exercise 


the reasoning faculties, and to substitute for unreasoning credulity and 
aperstition a rational and ever-expanding conception of the Creator. 
It is to the task of thus interpreting the recent revelations of 
Science that Mr. Warington has applied himself; and most deservedly 
has his noble work been rewarded by the bestowal of the Actonian 


) Prize; a premium which the goodness of a lady has bequeathed for 
_ the encouragement of a reverential study of Science. With this view 


the author has not contented himself with treating of the phenomena 
of radiation only in as far as they are to be observed in the inorganic 
vorld, but he has shown how admirably the laws of motion here referred 
to were framed for the advent of organized beings. 

Although the discussion of vital forces can hardly be considered to 
come within the scope of the subject treated, yet we can easily conceive 
that in his reflections upon the influence of radiation the author would 
be drawn into those indirect results, or rather accompaniments, of the 


| operation of physical forces, and it would be almost as anomalous to 
| overlook the presence of plants and animals, in their relation to heat, 


light, &c., as it would be to give the geography of a country and omit 
to make mention of its inhabitants. Thus he does not confine his 
observations to the method in which the forces operate, nor limit his 
ield of inquiry to the inorganic world; but he shows how all these, 
the meteorological, geological, and astronomical changes bear upon 
the life of plants and animals. Nor does he for a moment appear to 
lose sight of the main object of his essay. Whilst it is free from 
inything like cant, and presents no approach to that spirit of intoler- 


ance which would dictate to the students of science in what theological 


Shibboleth they must seek their axioms, it is one fresh, joyous pean of 
praise to the Creator, expressed, as far as man is able to do so, in 
sutable poetical language. 


Tn every dewdrop, in every cloud, in each ray of sunshine, in every 


gentle gale that blows, he sees, and sees rightly, a fresh evidence of 
the “ wisdom and beneficence of God.” But we will let him speak for 

If, selecting a somewhat lengthy extract from his work to show 
how ably it is penned :— 


“But yet, again, the Aind of radiant force the sun gives forth is beauti- 
ully accordant with the work it has to do. The mighty operations of its 
ms that have engaged our attention hitherto are all accomplished by 
section only of the rays composing them—the heating rays: almost 
h lly by those invisible to the eye, the extra-red. Some few of the more 
ighly refrangible rays are changed, indeed, by absorption, and so become 


tllective ; but the proportion done by these is scarcely worth notice. It 


8 to the originally obscure heat rays of the solar spectrum that winds and ' 


;,8 and currents owe their origin. These rays, as before noticed, are 
mae & Which lower temperature occasions, merely rising in intensity and 
mbder with the development of quicker undulations. They are hence 
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just those which of necessity must be most numerous and powerful in 
such a mixed radiation as the sun’s. Had the case been otherwise—had 
we depended exclusively upon the visible solar rays for climate—had these 
been Socios and those luminous—our earth would have been in sorry 

light ; they have not intensity of power equal to such needs. Yet can 
Reese: tell us why such minute differences in the length of waves of 
motion should Pale such different powers? She can but say they do. 
And as their doing so is manifestly necessary to the maintenance of 
Nature's order, the fulfilment of her ends—plainly, too, adjusted to the 
properties and forms of matter they affect—Religion claims them for her 
own, and says God made them so, 

“Standing at this height, then, and regarding every part of this vast 
system of causes and conditions as coming straight from God, how mar- 
vellous a picture of His mind and attributes does it present. Before yet 
any force or matter existed, He was planning out their nature and relation- 
ships, determining the absolute quantity and form of each, bestowing pro- 
perties and powers, ordaining laws, parting each several kind to its 
predestined place and office, allotting to each its own peculiar work, yet 
causing all to aid and help the others; disposing with like ease and skill 
the mightiest and minutest agents, the causes and conditions of each varied 
action; adjusting link to link in complex order, each influencing and 
modifying the rest, yet all together subserving one great purpose, and so 
subserving it as if it were their purpose too, as if they too desired their 
Creator’s ends; watching and guiding all from age to age, developing and 
perfecting the scheme by gradual elaboration, until at last it reached its 
present form and symmetry, its beauty of proportion, its meetness for its 


end. Such wondrous harmony in Nature’s working, such seeming will © 
and purpose, might almost make one think there was a life, & mind, in 


things inanimate. Yet no; these are but the robes, the outward dress of 
Deity, bearing the impress of their Maker truly, but of themselves incapa- 
ble of aught ; they are but instruments to work His will—perfect instru- 
ments, because made and adapted for that very end, and wielded by the 
All-wise hand that made them—yet still but instruments. Man compares 
his instruments and machines with this, and how immeasurably inferior 
now do they appear; how crude, how clumsy. How vast—how infinitely 
vast— the distance that separates the Creator's mind and_wisdom from the 
man’s!” 

Besides its higher merit, Mr. Warington’s little work possesses that 
of being educational, for it comprises a‘ popular résumé of all that 1s 
generally known in regard to the operation of the physical forces 
nature; and it is a book which we would especially recommend to 
teachers of youth, inasmuch as it is calculated to impress the latter 
with the value of such knowledge more effectively than a mere hand- 
book of physics. : 

There are some expressions in it which we have either not warped 
understood, or they are at variance with the general views enunciated by 
the author. Are we to understand that the “sun’s surface particles 
are themselves “ shot hither through thirty million leagues of fine 
tangible wether,” or merely that their “ delicate tremor ” * 1m the od : 
surface is communicated to our atmosphere through the te a 
agitation of the “fine and intangible «ther diffused throughou 
space and throughout all matter ? 


*P, 102, + P. 24. 
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It appears to us that these two cases precisely represent the 
difference between the exploded view that heat is matter, and the one 
_ which regards it as the mode in which matter is moved; either the 
 wthor is wrong in his science, or there is a want of clearness in his 
- diction which we have noticed elsewhere in the work. 
___. This does not, however, detract in any material degree from the 
‘merit of a beautiful and edifying scientific essay, to which, as well as 
to Dr. Tyndall’s treatise, we desire to accord all honour and praise. 


THE SCENERY OF SCOTLAND.* 


| Witn the exception of Scandinavia, there is no country in Northern 
| Europe whose physical features more boldly challenge the investiga- 
| tion of students of nature than Scotland. Geographers, whose province 
often extends only to the outline and surface, have never failed to 
pont out the striking contrast of its eastern and western shores, 
attributing the more deeply indented margin of the latter to the fierce 
assaults it has experienced from the Atlantic breakers, forgetting, 
however, that many of its deepest bays and fiords stretch inland at 
might angles to the direction of the waves, and can, therefore, in no 
way be attributable to their action. Nor has the surface of the 
country attracted less attention than its outline. The stern and wild 
region of the Highlands, divided by the deep channel of the Cale- 
donian Canal; the lofty rampart of the Grampians ranging from sea 
to sea across the island, and forming the physical boundary of the 
Lowlands; the broad undulating valley of central Scotland, stretch- 
ing southwards from the base of the Grampians, and deeply indented 
on both sides by the Firths of Clyde and Forth, and bounded on the 
south by “The Southern Uplands,” as they are termed by the author, 
—a region of high swelling moorlands and narrow valleys, neither so 
lofty nor bold as the Highlands, yet attaining in Merrick an elevation 
of 2,764 feet. 
_ Mr. Geikie enters upon-the task of expounding the physical 
changes which have resulted in the scenery of Scotland with all the 
enthusiastic love and admiration which every Scot bears his native 
land, and to which Scotland’s great poet gave such memorable ex- 
pression — 


 “Tand of my Sires! What mortal hand 
Can ere dissolve the filial band 
That knits me to thy rugged strand ?” 


while he is at the same timo thoroughly imbued with the more 
“advanced” theories on the subject of atmospheric denudation and 
glacial erosion. The author is also a warm supporter of Professor 
y's theory of the glacial origin of lakes, and, with many of the 
younger geologists, he maintains the sufficiency of frost, snow, and ice, 


* ‘The Scenery of Scotland, viewed in connection with its Physical Geology.’ 


By Archibald Geikie, F.R.S. Macmillan & Co. | 
VOL. 1, 30 
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rains, torrents, and rivers, to channel out the valleys of mountainous 
regions. ‘ Only give me time,” he says, in so many words, “and I 
can remove mountains.” Nor is it necessary to remind our readers 
that the geologist takes as much time as he pleases whether it is given 
to him or not. 

The earlier pages of Mr. Geikie’s work contain an interesting 
account of the rapid waste which the eastern coast of Scotland has 
undergone within historic times. Along some parts this waste is 
alarmingly rapid. Villages, churches, castles, farms, of whose former 
existence there is historic record, have disappeared before the 
ceaseless attacks of the waves, so that, contrary to the popular 


notion, this coast is wearing away with much greater rapidity than — 


the western. The process of decay is also facilitated by the generally 
softer nature of the rocks on the eastern coast, a considerable length 
of which is formed of Old Red Sandstone. On the western side, the 
parts which are most frequently exposed to the attacks of the Atlantic 
breakers, are composed of tough gneissose or slaty rocks, admirably 
adapted for resisting disintegration, while the long chain of the 
Hebrides, stretching athwert the coast, acts in some degree as a 
natural breakwater to the mainland. 

Mr. Geikie divides the surface of the country into threo physically 
distinct regions—the Highlands, the Central Valley, and the Southern 
Uplands—each of which he treats of separately. He considers that 
about the commencement of the period of the Old Red Sandstone the 
highlands began to appear from below the sea in the form of an un- 
dulating plain with occasional prominences. This was “a plain of 
marine denudation.” Thus far the author only recapitulates the views 
of Murchison, Sedgwick, Nicol, and other geologists. But now arises 
the question, How, out of such a plain, were the mountains and valleys 
formed ?. Was it by the upheaval of some special lines and the de- 
pression of others, assisted by the action of the waves and currents a8 
the land continued to rise above the level of the sea? Or, on the other 
hand, has the result been brought about by atmospheric agencies? 
Now, while admitting that the occasional displacements of the ‘strata 


‘by faults, and minor elevations and subsidences, may have had some 


slight effect in originating lines of hill and valley, and also that the 
sea had its due influence, the author regards the atmospheric agencies 
as by far the most powerful. ‘T'o the former view there is this serious 
objection—that the action of the sea tends invariably to level all 
opposing barriers, and to reduce the surface to one nearly uniform 
plain. Nor is it conceivable that the sea could produce valleys of the 
kind which occur in the Western Highlands, or the firths and sea-lochs 
which pierce the coast all along its margin from Cape Wrath to the 
Clyde. A glance at a well-shaded map (such as that which accom- 
panies this volume) will serve to show that the sea-lochs are generally 
continuous with the valleys or glens of the land, and that they » 
to be considered only in the light of submerged valleys. In proof 0 
this Mr. Geikie adduces what to our mind seems conclusive evidence 
in the fact, that they contain in some places “ rock-basins. P 
In secking, then, for a cause sufficient to account for the scenery ° 
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glaciers which onee overspread the whole of the lower grounds, as in 
Greenland at the present day; the newer which shows rude traces of 
the Highlands, we are forced to leave the ocean and take to the land ; 
and here we see agencies actually in operation, either in this or other 
lands, which in the author’s opinion are fully calculated to produce, 
when acting throughout incalculable ages, that striking variety of 
mountain and fell, glen and loch, which, when once seen, leaves an 
impress on the mind never to be effaced. 

Let us now follow the author in his view of the manner in which 
all this has been brought about. 

Starting with the assumption that the Highlands were raised from 
the ocean in the form of a plain or table-land, with a few points or 
lines slightly outstepping the surrounding areas, he supposes that this 
plain would at once be subjected to atmospheric influences. Rain 
falling on its surface would form itself into rills, which, uniting into 
brooks, would then find their easiest way into the sea. A channel 
once formed, however shallow, would go on increasing in width and 
depth, and as the land continued to rise, and the action of frost, rain, 
and stream combined in the work of scooping out and carrying away 
solid matter, valleys would ultimately be formed, and if valleys, moun- 
tains ; because mountains of the kind of those in Scotland, Wales, and 
Norway, may be looked upon with much probability as portions of 
ancient table-lands, out of which the valleys have been scooped. 

We have thus given a short outline of the views of the author 
without going into details, which space forbids. For ourselves we 


are disposed to go a long way in support of them; though, perhaps, 


not to the extent of the author himself. That rivers, and even 
mountain torrents have the power of scooping out channels and valleys 
of considerable depth and width is unquestionable; but where the 
valleys are wide, with very slightly shelving sides which bear no 
traces of river erosion, but on the other hand preserve the smooth 
and uniform contour which is presumably the effect of marine denuda- 
fon, we are at a loss to conceive on what grounds atmospheric agency 
ean be ealled in here. The case is also strengthened if we find 
marine stratified deposits of the Drift period occupying such flats, as 
is often the case. That these main valleys were formed before the 
Drift period may be perfectly true, but we base our argument in oppo- 
sition to the view of progressive atmospheric waste in such instances, 
on the presence, after so long a period, of these marine deposits. 

_ In truth, the term “ valley” is unfortunately vague, as in many 
instances one main valley may include several minor ones, and while 


these latter may owe their origin to one class of agencies, the former 
may be due to another class. Thus, the greater may be of marine 


growth, the lesser of fluviatile. A considerable portion of Mr. Geikie’s 
ok is necessarily devoted to the description of the glacial phenomena 
of Scotland in relation to its aspect, and the origin of its lochs, 
lochans, and sea-lochs or fiords. In this field there have been many 
ellow-workers ; amongst whom Chambers, Nicol, and J amieson hold 
* Prominent place. He considers that there are two very distinct 
inds of boulder clay: the older being unstratified - Ds to 
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~ bedding, haying been deposited by the sea during a subsequent partial 


submergence. ‘The rock-basins, both those now under the sea and 
inland, he unhesitatingly attributes to the scooping power of land ice 
as well as the generally rounded form of the lesser hills, and those of 
the Southern Uplands of the Borders. 

The work is accompanied by a very beautifully executed geological 
map of Scotland, published originally by the author. conjointly with 
Sir R. Murchison, but embracing all improvements up to the present 
time ; and we can only say in conclusion, that whether or not we 
agree in every point with the author, we have no hesitation in admit- 
ting the ability with which the subject is treated, and the rich store of 


observations on the physical geology of Scotland which the book 
contains. 


SATURN AND ITS SYSTEM.* 


Wuen the peculiarity and beauty of the Saturnian system are considered, 
it cannot be surprising that it has attracted much attention and been 
the subject of many speculations. Even before the invention of the 
telescope it is probable that a peculiarity of configuration, due to the 
presence of the rings, had been recognized by the ancient astronomers, 
who surveyed the heavens from the elevated plains of Asia, For ina 
letter written some years ago to Sir J. Herschel, by the Rev. Mr. 
Stoddart, from those very plains (from Oroomiah, in Persia), the 
following suggestive passage occurs :—* It is not too much to say that, 
were it not for the interference of the moon, we should have seventy- 
five nights in the three summer months superior for purposes of obser- 
vation to the very finest nights which favour the astronomer in the New 
World.t I was very curious to know whether any traces of Saturn's 
ring could be discovered. To my surprise and delight, the moment I 
fixed my eyes upon it steadily the elongation was very apparent. 
- . . Several of my associates, whose attention I have since called 
to the planet, at once told me in which direction the longer axis of the 
ring lay, and that too without any previous knowledge of its position 
or acquaintance with each other’s opinion.” The extraordinary clear- 
ness of the eastern atmosphere may perhaps serve to explain a curious 
statement in ‘ The Phenomena’ of Aratus, written about 240 B.c., 0. 
that men say, and poets pretend, that one of the planets has’ passed 
away. Whence it seems probable that the people from whom the 
Greeks derived their astronomical system could distinguish one planet 


* «Saturn and its System: containing Discussions of the Motions (real and 
apparent) and Telescopic Appearance of the Planet Saturn, its Satellites and yt 
the Nature of the Rings; the “ great inequality ” of Saturn and Jupiter ; and the 
Habitability of Saturn. To which is appended Notes on Chaldean Astronomy, 


La Place’s Nebular Theory, and the Habitability of the Moon ; a Series of Tables, 


with Explanatory Notes, and Explanations of Astronomical Terms.’ By — 
A. Proctor, B.A., late Scholar of St. John’s College, Cambridge, and Kings V0 
lege, London. London: Longman & Co. ‘ld 
+ Mr. Stoddart was an American, and had observed in many parts of the wore 
with cfficient instruments of his own construction. 
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more than was discernible from Greece. This people, as we shall 
have occasion to point out further on, was most likely the Assyrian ; 
and the fact quoted above from Mr. Stoddart renders it possible that 
they might have guessed at the true structure of the Saturnian system, 
and precludes the necessity of our resorting to the author’s conjec- 
tures, that the rings in carly times were of much larger size than at 
present, and therefore easier of detection, or that telescopes as power- 
ful as Galileo’s were then in use. If, however, the knowledge of this 
system ever did exist it must have been lost in the lapse of time, for 
in none of the ancient astronomical writings, so far as we know, is it 
alluded to. ‘To mention only one: Hyginus, the general bent of whose 
studies and whose position as librarian at Mount Palatine must have 
made him accurately acquainted with the opinions of more ancient 
writers, is silent concerning it. In the ‘ Poeticon Astronomicon’ the 
planet is briefly described as of great size, and of a yellow hue, and 
as being “ similis ejus stelle, que est in humero Orionis dextro.” 

But though, like all other physical sciences, astronomy has been 
greatly progressing, and that especially during the past two centuries, 
yet it would be altogether unjust to think lightly of the results 
obtained by the old philosophers, because their most powerful instru- 
ments were their eyes, because they were ignorant of logarithms and 
fluxions, or because they supposed the stars to influence human 
destinies. Mr. Proctor has done well, therefore, we think, to carry 
us back in imagination to primitive times, and thence to lead us step by 
\ step over the ground trodden by the contemplative men of the East, 
until they attained to the loftiest and possibly the justest conceptions 
of the grandeur, extent, and beauty of the universe. In his own 
words, ‘‘the time thus spent would not be altogether wasted if we 
only learnt thence lessons of patience and watchfulness.” The method 
of teaching astronomy by first discarding all the appliances and aids 
which modern ingenuity has devised, and directing the pupil’s unaided 
gaze to the view presented by the sky on a starry night, is altogether 
a novel one, but is as useful as it is novel, and is, moreover, as natural 
as it is useful, for not one in a hundred; perhaps, enjoys the advantages 
of telescopic aid till long after he has begun to watch and reflect on 
the strangeness of the planets’ apparent motions. Placing the reader, : 
therefore, in the position of a Chaldean observer, Mr, Proctor shows, 
Mm astyle peculiarly clear, how, on the true system of the universe 
being known, from simple and easily ascertained data conclusions 
of the most important character are deducible. To begin with the 
discovery of the planet in question, a discovery the explanation of - 
which, as well as of its apparent motion, and of very much more in ~ 
the book, is “ applicable, with suitable changes in matters of detail,” to 
other members of the solar system, thus rendering the work, though 
professedly limited to the consideration of one planet only, a valuable 
treatise on general astronomy. An Eastern shepherd, gazing night 
after night through the clear depths of his matchless skies, has his 
attention for the first time attracted by a dull yeilow star. He is 
probably possessed of a rough map of the stars, and on referring to it 
| Cannot satisfactorily determine that the one in question is indicated. 
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He therefore marks down its place, and again and again directs hig 
gaze towards it, until before long he fancies that it does not occupy 
quite the same relative position as it did when he first noticed it 
With a curiosity thus excited he patiently continues his examination 
until at length, to his inexpressible joy, the wandering nature of the 
strange star becomes a matter of certainty. He then traces its apparent 
course along the zodiac and begins to reason on the data ascertained, 
and by a variety of simple processes, which even the unscientific reader 
cannot fail to follow and comprehend (especially as they are illustrated 
by admirably-executed diagrams and star maps), determines approxi- 
matcly its distance, velocity, and period. Our limits forbid anything 
like a detailed examination of these processes. We may say, however, 
that the entire mathematical treatment of the subject is unusually clear 
and forcible. So soon, however, as the author gets beyond the region 
of demonstration, he appears to us to lay aside his usual clear-sighted- 
ness, and often to sce things as through a haze, his reasoning from 
evidence which is only probable appearing much less forcible than it 
is when that evidence is demonstrative. | 

Before, however, noticing any of those matters on which we are 
compelled to differ from the author, we must call attention to one 
feature of the work which in our opinion greatly enhances its value. 
In the second appendix are a number of important tables, in each of 
which two values are given for every clement whose determination 
depends on the sun’s distance. The first values, which are the ones 


- usually given in astronomical works, are those deduced from the solar 


De 


parallax 8'"5776 given by Encke. But more modern researches have 
tended to show that this is too small, and that consequently the sun's 
distance, which depends on it, as well as the distances of all bodies 
which are estimated in terms of the sun’s distance, are too great. 
Since this was first pointed out by M. Hansen it has been confirmed 
by two entirely independent methods, viz. by M. Foucault’s determina- 
tion that the velocity of light has hitherto been overestimated, the 
true velocity making the sun’s distance correspond with the suggested 
alteration, and by the determination as the result of a system of 
observation set on foot by Dr. Winnecke, Vice-Director of the 
Observatory at Pulkowa, that 15”, the received value of the horizontal 
parallax of Mars when in opposition, is too small by about =}, part, thus 
giving a corrected value, from which likewise the old estimate of the 
sun’s distance from the earth is shown to be too great by about the same 
quantity as by the other plans. With this newly suggested and highly 
probable estimate the second values in Mr. Proctor’s tables correspond. 

Though not mentioned in the title-page, some space is devoted to 
a rapid sketch of the progress of astronomy from very early to very 
recent times. Such a sketch, however interesting in itself, would, 
perhaps, have been hardly relevant, had not each great discovery as 16 
is described been applied by the author to the illustration of some 
point with reference to Saturn. It is a curious circumstance, and one 
not noticed by Mr. Proctor, although in the shape of footnotes much 
curious general information is thrown in, that Copernicus, the orig!- 
nator of one of the greatest revolutions in modern science, & revolution 
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too, directly opposed to the faith of the Catholic Church, should have 
been a@ most determined enemy of his fellow-countryman and con- 
temporary reformer in another field, Luther, against whom he signed 
an edict issued in 1526. In the application of Kepler’s third law to 
the case of Saturn, the language is very obscure. This is the more 
noticeable as obscurity is a rare fault throughout the work. Even 
when the reasoning seems inconclusive the statements are clear. At 
age 39, however, when inquiring into the relation between the num- 
bers 9°53885, or Saturn’s mean distance in terms of the mean distance 
of the earth, and 29°4566 or his period in terms of the earth’s period, 
it is said “the first is less than the second, but the square of the first 
is plainly greater than the square of the second” (than the second ? 

“We must therefore try higher powers of the second ” (of the first 
“Trying the next power, that is, the square of the second, we imme- 
diately find the relation we are seeking :—thus, the square of the first 
number is less than the square of the second, but the next power or 
cube is almost exactly equal to the square of the second.” 

In July, 1610, Galileo began to examine Saturn with his largest 
telescope, discovering as he thought that the planet was triform. 
Examinations thus initiated led eventually to the discovery of the 
three rings and eight satellites. As Mr. Proctor adopts as the basis 
for a new theory on the nature of the rings, the grounds advanced by 
M. Otto Struve, in 1851, in his work “Sur les Dimensions des 
Anneaux de Saturne,” in support of the hypothesis that the rings are 
rapidly advancing towards, and will ere long be precipitated on to, 
the globe, we shall devote a short space to an examination of the 
validity of these premises. They are as follow :—Since the time of 
Huygens, the width of the ring system, as determined by proportional 
adineasurements, has been steadily increasing by the approach of its 
inner edge to the globe; the dark ring since November, 1850, the 
date of its discovery, has itself been observed to increase considerably 
inwidth. The breadth of the ring was found by Huygens to equal 
that of the space between it and the globe. Herschel, 107 years later, 
found the ratio between the width of the ring and the space to be as 
0:4, while still later observers have found it to be yet greater. Do 
these admeasurements form a sufficiently sound basis on which to rear 
anovel hypothesis? We think not. Before stating our reasons for 
so thinking, we would remark a statement of the author’s which seems 
in itself sufficient to throw doubt on its soundness. He says that 
Pound made the width of the system less than that of the dark space, 
but that he selects Huygens’s measurements as less favourable to his 
case. But would Pound’s measurements have favoured the case? If 
they had been made before Huygens’s they might have been thought to 
do so, but the truth is that they were made after his, and therefore on 
the supposition that both are equally reliable, they should be taken to 
indicate a diminution in the breadth of the system between the two 
Periods of measurement—an occurrence which would militate against 
that uniform increase in breadth on which the whole question rests.* 


* Huygens’s measures were taken in 1657, Pound's in 1719. 
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But there is abundant reason independently of this for hesitation before 
admitting Mr. Proctor’s premises. Thus micrometric measurements 
are liable to so many sources of uncertainty, that scarcely any two 
observers agree in giving the same result for the same object. Com- 
paratively little weight can be attached to the breadth of the black 
division, in consequence of the great difficulty and uncertainty of the 
contacts of the points of reference with its borders. Other cireum- 
stances besides these show strongly how such values may be affected. 
The value of the semi-diameter of the ball, for instance, made when the 
rings are visible, is sensibly smaller than those made during its dis- 
appearance, a circumstance arising probably from the glare of the rings 
preventing the true border of the planet from being seen. Moreover, 
the following curious observation was made by Mr. Main, who fully 
investigated this subject some few years since, viz. that in two series of 
measurements which he made of the globe and rings in two distinct 
years, several of the first measures of each year made the breadth of 
the rings conspicuously less than that of the dark interval, that the 
difference between the two steadily decreased till they were equal, and 
that then the breadth of the ring became greater and that the ratio 
between them steadily increased. Now as it will not be denied that 
observations made continuously by the same. person, with the same 


instrument, in the same way (supposing observer, instrument, and 


method to be of the best kind, which will be readily granted in the 


present case), are far more reliable than those which, being made by 


different persons, instruments, and methods, are subsequently reduced 


to a uniform ‘standard by a presumed allowance for all variations, 


the legitimate conclusion from the above would seem to be that 
Saturn’s ring system underwent, during each of the two years mm 
which these examinations were made (and, if these are to be taken as 


particular instances of a general case, is continually undergoing), 


periodical changes of very great magnitude. Yet there are very few 
who, considering the uncertainties to which such measures are liable, 
would not hesitate to draw an inference of this kind, and who would 


not rather suspect the changes to be due to optical causes. But, as 


wo have said, these results greatly affect the importance of a theory 
on the nature of the rings advanced by Mr. Proctor, and it 18 
therefore probable that he has allowed his mind to be unduly biassed 
in the direction that would give it support. What are the rings ? 
The chapter devoted to the discussion of this question 18 4 highly 
interesting one, and the conclusion arrived at, after a review of the 
various conjectures that have been entertained on the subject, 18 
that “they are composed of flights of disconnected satellites 80 small 
and so closely packed, that at the immense distance to which Saturn 
is removed, they seem to form a continuous mass.” This hypothesis, 
which was first advanced by Cassini, may possibly be as true as ote 
ingenious, and the most recently expressed views in cosmical . 
sophy, if they do not support, certainly cannot be said to contradic 
it. This, however, is not saying much. A hypothesis 80 vga 
requires very strong evidence to render it acceptable, and we § “1 
here inquire how far Mr. Proctor has proved his case, and whether the 
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actual phenomena observed on the rings are so utterly irreconcilable 
with the idea of their continuous fluid or cloud-like structure as to 
render necessary its adoption in place of the one more generally re- 
ceived. .'The grounds on which he bases his opinion are partly @ priori, 
partly certain phenomena which the hypothesis is supposed best to 
interpret, and partly exact mathematical inquiry. They may be thus 
stated :—First, rings of disconnected satellites are not uncommon in the 
solar system ; the ring of asteroids between the orbits of the Earth and 
Mars; the belt of small bodies through which the Earth is supposed to 
pass twice in the year; the Zodiacal light, &c., being examples. We 
are not therefore to be unprepared for meeting with them in other 
situations, as for instance, around Saturn. Secondly, the followin 
phenomena have been observed and require to be accounted for: all 
the rings often exhibit traces of divisions which form portions of 
different concentric circles, those on the bright ones being mottled, 
dusky, and very evanescent. The dark ring is transparent and allows 
the planet’s disc to be seen through it undistorted. In 1856 a darken- 
ing of the inner bright ring was observed at the points where it lay 
nearest to the extremities of the apparent longer axis of the dark one. 
On the disappearance of the rings, a faint hazy bordering on either 
side of each ansa, and extending outwards to a variable distance from 
the ball nearest to which it was thickest, has more than once been 
seen, Lastly, as the result of independent mathematical inquiry, 
it was proved by La Place that for a solid flat ring to remain in 
equilibrium about a globe like Saturn’s when subjected to the dis- 
turbances which Saturn’s rings actually experience, it must rotate so 
as to give to each particle the same velocity that it would have if it 
were a free satellite, and, unless it were imagined to be in unstable 
equilibrium, that it must be biassed. The degree of bias, or the 
distance at which the centre of gravity would require to be from the 
centre of figure, he did not determine. Mr. Clerk Maxwell, taking up — 
the question at this point, has proved that it would require to be nine 
times as far from its lightest as from its heaviest side, an arrangement 
which cannot exist, because if it did it would, make the appearance of 
the system very different from what it actually is. Yet if the nebular 
hypothesis be true the rings must be solid, for on it their formation 
must have taken place in a period between that ‘of the satellites 
and that of the globe, and as these extremes are solid, the interme- 
(Late bodies would probably be so likewise. 

_ These, briefly, are the grounds on which Mr. Proctor constructs 
his hypothesis. Space forbids our doing much more, so far as the 
@ priori part of the evidence is concerned, than to point out how little 
real analogy can be established among the cases of ring systems brought 
forward. Take that of the asteroids. The entire mass of these must 
fall very far short, on the most liberal calculation, of one-millionth 
part of the bulk of the Sun; while Saturn’s rings, from their observed 
effect in disturbing Titan, are considered to be not less than ++, of his 
mass. The Zodiacal light again has by no means been so certainly 
proved to result from flights of small cosmical bodies as to make it 
prudent to adduce this interpretation as a positive fact in Science, from 
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which to illustrate other presumed analogous facts. The same may 
be said with regard to the employment of the Nebular hypothesis, as 
though, instead of being what it is, a highly probable supposition, it 
were an established certainty. But the second kind of evidence, 
that derived from observation, is the one on which the opinions of Mr. 
Proctor ought to find their securest support, and yet here their most 
serious difficulties are experienced. The author seems to feel this, 
and labours earnestly to disprove the existence of a cloud-bearing at- 
mosphere, the presence of which, if it could be established, would 
satisfactorily account for many of the phenomena, and be contradictory 


to none, and would therefore render his hypothesis unnecessary. Yet_ 


it seems to us that, besides the phenomena mentioned, all of which 
cither support or are not directly antagonistic to the hypothesis, there 
are others which, while they are readily explicable on the supposition 
of an atmosphere enveloping the rings, will, on any other supposition, 
remain strange. Such, for example. is the absence of any perceptible 
shadow on the planct’s disc when the plane of the ring passes through 
the Sun. Now if the ring had even the least thickness ever ascribed 
to it, viz. 40 miles by Bond, it would be sufficient to produce a total 
eclipse of the Sun on Saturn’s equator, if no qualifying agency operated, 
as it would subtend an angle more than double that subtended by the 
disc of the: Sun as seen from the planet. As no such eclipse is pro- 
duced, we must look for some cause competent to prevent it. Such a 
cause is readily found in a somewhat dense atmosphere, which, if it 
existed, would probably produce just the modification described, for the 
light, by refraction through it on both surfaces of the rings, would 
reduce the shadow to a slight and undistinguishable penumbra.* On 
the same supposition also another phenomenon, viz. the visibility of the 
ring system, when its unenlightened side is turned towards the Earth, 
is readily accounted for, while on Mr. Proctor’s hypothesis these seem 
to us to meet with no explanation. Moreover, in support of his opinions, 


the author considers the greater visibility of the dark ring in modern: 


times to be due not to improvements in the telescope, but to the fact 
that its formation is only of recent date. Yet it seems to us by no 
means certain that this ring was not observed nearly a century and a 
half ago. In the number of the Royal Society’s Abstracts for April 6, 
1720, the following notice appears of a paper read by Hadley :— 
“Within the ring he discerned two belts, one of which crossed Saturn 
close to its inner edge and seemed like the shade of the ring upon the 
body of Saturn, but when he considered the situation of the Sun with 
respect to the ring and Saturn, he found that the belt could not arise 
from such a cause.” And again, in a later notice,—* The dusky line 
which in 1720 he observed to accompany the inner edge of the ring 
across the disc continues close to the same, though the breadth of the 
ellipse is considerably increased since that time.” This was written 
in 1722. 
In the chapter devoted to the discussion of Saturn’s habitability 
the reasoning appears somewhat deficient in force. After expressiDg 


* Vide a paper by Rev. R. Dawes, in ‘ Monthly Notices, Astr. Soc.,’ vol. for 1861. 
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s belief from gencral analogy that the planet is inhabited, and after 


labouring apparently to prove a similarity between its conditions and 


those on the Earth, the author concludes that it is probably “ not a 


’ guitable habitation for beings constituted like the inhabitants of our 
globe.” But if it can be clearly shown that the physical conditions 


are irreconcilable with the existence of living beings like those which 
now tenant, or are known to have tenanted, the Earth, all other in- 


 quiries must be beside the question ; and we cannot understand how, 


on the principles employed, inhabitants can be granted to Saturn, and 


yet denied to the Moon, or even to the Sun. In his notes on the 


 habitability of the Moon, Mr. Proctor confines himself to the discussion 


of certain interesting but doubtful questions, and does not offer any 
opinion as to our Satellite’s being the abode of living beings; yet, 


_ from the general tenour of his language, we infer that he considers it 


— 


winhabited. But why, if Saturn can be supposed to be the abode of 
beings different from any on the Earth, may not the Moon be supposed 
the abode of others different from those on either? The only life we 
know anything about is life in its terrestrial manifestations. This 
life requires certain conditions, and if they are absent it must be 
absent also. Further than that we are not warranted in going. We 
cannot say that, although the only kind of life we do know anything 
about is impossible because of the non-existence of some of its essen- 
tial conditions, yet some other form of life probably is present. But 
are the conditions on Saturn such as necessarily to shut out life in this 
restricted sense? We cannot agree with the author that the dimness 
of the planet's light and the length of its year are so, when there is 
abundant proof of life on the Earth in situations from which light is 
absent altogether, and where the conditions, instead of only varying in 
long intervals, never vary at all. Many things have yet to be deter- 
mined with respect to the light which reaches the outer planets, before 
it will be prudent to speak positively as to its dimness. The great re- 
fective capacity of the globe and rings in the case of Saturn, and the 
photographic intensity of this reflected light, have already been clearly 
established. The matter is still under inquiry, and in the number of 
the ‘Comptes Rendus’ for June 5th is a very interesting communica- 
tion from Father Secchi, in which the identity in many respects of the 
atmospheric conditions of Jupiter and Saturn is pointed out. As Mr. 
Proctor himself states, the light to the Earth was possibly much less 


in earlier times, when huge creatures of the bat kind were relatively 


veryabundant. All his reasoning from paleontological data, however, 
1snNQt so reliable even as this. It seems strange, for instance, to hear 
the cumbrous forms of extinct animals adduced as a reason for sup- 
posing that the dimensions of our planet were once much larger than 
at present, and therefore gravity at its surface less, when some of the 
hugest and most weighty of them lived only so recently as the later 
Tertiary period, during which there is no reason for thinking the size _ 
differed from what it is now. | i 

The discovery of the disturbance of the periods of Jupiter and 
Saturn, known as the long inequality, when first made by Halley, was 
thought to throw doubt on the law of gravitation. The effect of mutual 
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attractions in causing deviations from the simple elliptical orbits of 
the planets had long been recognized, but it was imagined that such 
disturbances must necessarily be of short duration only. Ultimately 
it was proved by La Place that the discrepancy, instead of militating 
against Newton’s theory, served to establish it upon a firmer basis, 
The inequality was shown to result from the mean motions of the two 
planets being nearly commensurable, five times Saturn’s being nearly 
equal to twice Jupiter’s. The whole question is discussed with 
admirable clearness in one of the most interesting chapters in Mr. 
Proctor’s book. | 

In the note on Chaldean astronomy much curious information is 
given. ‘The Chaldeans were probably among the earliest, if not the 
earliest, of astronomers. An old tradition, preserved by Berosus, states 
that Abraham taught the Egyptians astronomy and mathematics. But 
that they were acquainted with the true system of the universe does 
not seem so probable. In his effort to prove that they were, the 
author strives to dissociate them from the Greeks, who, it is certain, 
were not. He considers it clear that little connection exists between 
the mythology of the two people; yet the likeness is strong enough 
to show that one was probably influenced by, if not derived from, 
the other. The practice of colouring their statues and temples, for 
example, was common to the two. And if the Greeks did not derive 
their astronomical system from the Assyrians or Chaldeans, whence 


did they get it? While if they did, it seems improbable that they 


should have had a false system, while the people who taught them 
held the true one. That the Greeks derived their system from a 
people who dwelt far south of Athens seems as clear as that the Indian 
system was obtained from a country north of Benares, for Aratus, in 
his description of the constellation of the Altar, says that it is seen 
above the horizon for the same length of time as Arcturus is below it. 
But the constellation is not wholly visible from a latitude higher than 
30°, a latitude far south of Athens, and agreeing with that of Persepo- 
lis and the country near the head of the Persian Gulf, With regard 
to the connection between the mythologies of Greece and Assyria, a 
connection which the author denies, we are tempted to quote the fol- 
lowing very extraordinary prophecy by Niebuhr, which was uttered 
many years ago and reported to Mr. Layard by one who, as a pupil, 
heard it :—‘ There is a want in Grecian art which neither I nor any 
man now alive can supply. There is not enough in Egypt to account 
for the peculiar art and peculiar mythology which we find in (reece. 
That they did not originate it I am convinced, though neither I nor 
any man now alive can say who were the originators. But the time 
will come when on the borders of the Tigris and Euphrates those 
who come after me will live to see the origin of Grecian art and 
Grecian Mythology.” 
We cannot leave without expressing the strongest commendation 


of the beautiful engravings with which Mr. Proctor’s book is illus- 
trated. They are models of illustrative art. At the end is @ concise 


but clear explanation of the astronomical terms used throughout. the 
work, which will be found very useful to the general reader. 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 


MEETING AT BIRMINGHAM, Sepremser, 1865. 


Tue ADDRESS, 
TuerE are periods in the career of every fortunate adventurer, 


especially in that of a trader, when a lull supervenes upon long- 


_ continued activity and a series of successes. 


The natural occupations of such a brief period of repose, are a 
careful investigation of accounts; a stock-taking ; the preparation of 
an accurate balance-sheet ; and, as the sequence of these, a very com- 
fortable kind of feeling that, whatever may lie hidden in the future, 
the past and present have at least nothing in them to be regretted, 
and are fit subjects for rejoicing and congratulation. Of course on 
such occasions the “ managing man” plays the most conspicuous part, 
and comes in for a large share of the credit, if not on the balance- 
sheet, at least of the honour of having aided in producing such a 
gratifying document. Then it is that he is taken into the special 
confidence of “the house,” perhaps into partnership, and then he finds 
the long labour of years crowned with an honourable reward. 

Professor Phillips was for a long period of years the “ managing 
man” of the “ British Association for the Advancement of Science.” 
He was at its foundation, and until very recently was its general 
secretary. His name is associated with all its successes; and in its 
poorer days, when the great mass of laymen thought little of the 
movement, he was as hopeful as he is to-day, and followed it through 
its stage of probation. Now a period of repose has come in the 
scientific world, and Professor Phillips, who is made the head of the 
concern for the year, has struck a balance sheet; talks to the partners 
concerning their past successes, fights their battles o’er again, reminds 
them what they said and did when they were young beginners, and 
what they think, and say, and do in the hey-day of their prosperity. 

“Such, gentlemen,” he says, “are some of the thoughts which fill 
the minds of those who, like Brewster, and Harcourt, and Forbes, 
and Murchison, and Daubeny, stood anxious but hopeful at the cradle 
of this British Association, and who now meet to judge of its strength 
and measure its progress. When, more than thirty years ago, this 
Parliament of Science came into being, its first child-language was 
employed to ask questions of nature; now, in riper years, it founds 
on the answers received further and more definite inquiries directed 
to the same prolific source of useful knowledge.” 

Is it not as we have said of the commercial adventurer ? 

" First, we embarked poor upon the great sea of thought, inquiry, 
and Investigation, and were content to earn shillings: with the 

lings we set out again, and returned with sovereigns ; and now we 
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are prepared to invest in large ventures, and to reap harvests of bank- 
notes.” And he glances too at the ledgers of past years (referring 
his hearers to the ‘Annual Volumes of Transactions’ of thirty 
years), and tells them they will there read of profits heaped upon 
profits, concluding with a sigh that there is only one thing to be 
regretted; he is afraid that some of their ventures have been more 
profitable to third partics than they have been to themselves. But 
then he consoles himself with the philanthropic reflection, that it is all 
good for trade, and with that kindness of heart which characterizes 
old-established concerns having a larger business than they are able 
to manage themselves, he congratulates the partners in having been 
the means of starting a number of new establishments ; and as these 
have after all been feeders, and have added éclat to the parent 
Congress, “the regret was soon lost in the gratification of knowing 
that other and equally beneficial channels of publication have been 
found ” for transactions which the books of the great house were too 
small to contain. a 
These few remarks will convey to the reader some idea of what h 

may expect to find in the Address of the President, who has but little 
to say of the progress of Science since the last meeting, for there has 
been a remarkable lull in the business of scientific discovery and 
research. He touches cursorily upon the subject of Radiation, 
showing how recent experiments upon the passage of light have 
modified our ideas concerning the distances of the heavenly bodies 
from this world ; and glances en passant at the physical and probable 
vital conditions of other spheres, and at the influence of changes in 
the sun’s photosphere in creating magnetic disturbances upon the 
earth’s surface. Spectral analysis, as applied to the determination of 
cosmical elements in the heavens, whether in suns, planets, satellites, 
or nebulw, receives a passing notice; so, too, the application of 
Photography to Astronomical Science ; and then the recent achieve- 
ments of meteorologists are dwelt upon, and a touching reference 18 
made to the “gentle spirit which employed this knowledge in the 


cause of humanity,” and “ which passed away, leaving an example of ~ 


unselfish devotion,’’—the late Admiral Fitzroy. 
Crystallography and Chemistry (more especially synthetic) are 
brought under notice, and then we have a bright little panorama of 
the progress of Geological Science, and “step by step we are guided 
through the old Cambrian and Silurian systems, rich in Trilobites 
and Brachiopoda, the delights of Salter and Davidson; with Agassiz 
and Miller and Egerton we read the history of the strange old fishes 
of the Devonian rocks; Brongniart, and Géppert, and Dawson, and 


Binney, and Hooker unveil the mystery of the mighty forests now - 


converted to coal; Mantell and Owen and Huxley restore for us the 
giant reptiles of the Lias, the Oolite, and the Wealden ; Edwards and 
Wright almost revive the beauteous corals and Echinodermata ; which 
with all the preceding tribes have come and gone before the dawn 0 
the later periods, when fragments of mammoths and hippopotam! were 
buried in caves and river sediments to reward the researches 0 
Cuvier and Buckland, Prestwich and Christy, Lartet and Falconer. 
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Of Man, his antiquity and origin (the latter being linked by him with 
his brief passing observations on the “ Origin of Species”), Professor 


Phillips speaks very cautiously, and in one instance, as it seems to us, 


too much so. He appears, notwithstanding his sincere protest to the 
entrary, to approach that bugbear of modern Science, “ descent by 
nodification,” with timid steps, and with some apprehension lest he 
should offend the orthodox ; and there will doubtless have been many 
a smile amongst our fast men of Science and thorough-going Dar- 
winians, when they read his remark that ‘often out of the nettlesof 
danger, we have plucked the flowers of safety.” 

Unless we misapprehend the author’s meaning (and it is not our 
fault if we do, for he is too cautious to be explicit), his observation 
brings before us again most vividly the staid “ managing man,” who, 
when he sees the younger members of the firm embark in hazardous 
ventures—employ steam and the telegraph instead of the safe old 
barque and, at most, the estafette, as he did—cannot help feeling that 
even if all be right, and the “ flowers of safety” may be plucked ‘from 
the nettles of danger,” the speed is far too great for his taste. Of — 
course we revere and admire the white head none the less for its 
doubtful shake, and wish indeed that a little of its cautious contents 
might be transferred into the crania of some of those who, it would 
almost appear, are engaged to do the comic business of the Associ- 
ation; for whom modern views of Science are far too slow, and who 
conceive that they can best elevate themselves in the scale of humanity 


by bespattering and humbling their fellow-creatures. 


But, whilst we can to some extent sympathize with Professor 
Phillips in the caution with which he approaches this “ development ” 
question, there is one matter in which we consider him to have com- 
mitted a grave oversight. 

The fathers of Science he pets and holds up time after time to 
admiration, and as our eye glances over his Address, we see the names 
of Priestley and Watt; Tyndall, Joule, Grove, and Rankin; Sabine, 
Kirchhoff, Rose, and Herschel ; Humboldt and Glaisher (and Coxwell !) ; 
Airy, Hamilton, Whewell, Miller, Liebig, Hofmann, and many more 
of that rank ; men who have earned their honours and their titles, and 
many of whom belong to the Upper House of “this Parliament of 
Science ;” but we look in vain for the helping hand held out to the 
younger men, to those who will constitute the future of the Association 
of which Professor Phillips was one of the founders; to that class to 


~ which he essentially belongs. 


It is true that “ Naturalists’ Field Clubs” are named, and we are 
told that “ wherever and by whatever means sound learning and useful 
knowledge are advanced, these to us are friends ;” but is the President 
aware that, two days after he delivered his Address, there met in @ 
toom of the Midland Institute, a few delegates representing the great 

y of Science-teachers of the country, to “ consider the best methods 
of forwarding the Science Scheme of the Department,” and of forming 
an Association ‘“ for advancing the interests of Science-teaching as a 
profession ? ” 


It would be ungenerous if we were not to state frankly that we 
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believe this omission in the President’s Address to have been up- 
intentional, for we know he is the first to recognize true merit and 
give his aid to rising talent and faithful labour in whatever sphere of 
society it is to be found. His year of office has fortunately but just 
commenced ; and we trust that he will remember that if there has 
been but little of novelty of late in pure and experimental science. a 
great effort is just now being made to impart practical instruction to 
the masses by a number of disinterested (chiefly young) men, who will 
assuredly at no distant period be the mainstays of scientific truth. 

The President's Address is couched in most beautiful language, 
and presents an example of what may be produced by one who has 
enjoyed an academical as well as a scientific training, and we cannot 
do him greater justice than by borrowing his opening remarks as a 
conclusion to this brief commentary ; fecling assured that they have 
been, or will be heartily assented to by the devotees of Science in 
every land. 

“ Assembled,” he says, “for the third time in this busy centre of 
industrious England, amid the roar of engines and the clang of 
hammers, where the strongest powers of nature are trained to work 
in the fairy chains of art, how softly falls upon the ear the accent of 
Science, the friend of that art, and the guide of that industry! Here, 
where Priestley analyzed the air, and Watt obtained the mastery over 
steam, it well becomes the students of nature to gather round the 
standard which they carried so far into the fields of knowledge. And 
when, on other occasions, we meet in quiet colleges and Academic 
halls, how gladly welcome is the union of fresh discoveries and 
new inventions with the solid and venerable truths which are there 
treasured and taught. Long may such union last; the fair alliance 
of cultivated thought and practical skill; for by it labour is dignified 
and science fertilized, and the condition of human society exalted !” 


PuysicaL Scrence. (Section A.) 


Tue proceedings of this Section were opened on Thursday, Sept. 8th, 
by an able address from the President, W. Spottiswoode, F.R.S., 
in which the various discoveries and advances made in Physical and 
Mathematical Science during the year were passed in review. The 
President commenced by remarking that the great range of subjects 
comprised in this Section, and the multiplicity of papers submitted to 
it, have doubtless contributed to deter his predecessors in this chair 
from preparing addresses so elaborate and comprehensive as those 
delivered to other Sections. The custom, however, of prefacing the 
business proper by a short summary of subjects which have engaged 
the attention of philosophers during the past year, and which may 
therefore be expected to come before them during the present sittings, 
appears to be sanctioned by the wishes of the members, and might 
perhaps be followed without materially departing from that brevity 
which is here both customary and desirable. | 
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_  Ingiving a notice of the papers read before this Section, space 
- compels us to confine our remarks to those subjects only which have 
not before been treated of in these pages, and which appear of general 


interest. 
The first day’s proceedings commenced with the report of the 


) Bectrical Standards Committee, which was read by Mr. Fleeming 


’ Jenkin. In it were described the steps which had been taken with a 
. view of obtaining an unvarying standard, and the subsequent distribu- 
tion of coils, each expressing the British Association standard of 
» dectrical resistance. If these coils retained their value some confidence 
_ might be felt in the permanence of the unit they had arrived at. 
| There were differences in the unit obtained by silver wire, &c., and 
} the unit obtained by means of mercury, but it might be expected 
these differences would eventually disappear. The coils had been dis- 
tributed widely, so that they would be available to actual electricians, 
and the telegraph companies had opportunities of using them. The | 
wit had been introduced into India and our Colonial possessions, 
but it would take long before it was adopted on the Continent. 


Mr. James Glaisher next read the report on ‘‘ Luminous Meteors.” 
He said the subject included the familiar appearance of shooting stars 
and fire-balls; and it was one which, long neglected, yet merited the 
consideration of those best able to speculate upon it. But few such 
appearances have been observed during the past year, partly owing to 
the presence of clouds, and partly to the absence of certain of the 
meteors usually seen in January, April, and August. A set of maps 
had been completed for the use of the committee, and they were pre- 
sented with that report. Various instances were given of the appear- 
ance of meteors, and reference was made to the sound caused by them, 
a phenomenon which, it was hoped, would be explained by continued 
observation. Mr. Newton conjectured that these meteors were not 
fragments of old worlds, but that they were composed of matter out of 
which new worlds were forming. The committee hoped the grants 
would be continued, so as to enable them to add to the catalogue of 
hearly 2,000 meteors contained in the maps of the Association. 
Accounts were then rendered of different “fire-balls” which had been 
observed, and Mr. Glaisher concluded by referring to some of the 
details given in the appendices. 


After a paper by Mr. Sabine, “ On a new Method introduced by 
M. Siemens, of measuring Electrical Resistance,’ Mr. Hooper intro- 
duced the subject of “ India-rubber as an Insulator for Telegraphic Con- 
ductors.” He detailed the difficulties which had opposed the successful 
adoption of india-rubber insulation, and showed how he thought it 
might be advantageously adopted. In a certain stage of india-rubber 
manufacture, and under certain conditions, it became susceptible to 
decaz ; but there were means of securing a perfect insulation by india- 
rubber, and it had peculiar qualities which made it specially suitable 
for telegraphic cables. Twenty per cent. more messages could be sent 


by a cable insulated with india-rubber, than could be sent by one 
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insulated with gutta-percha, The subject, therefore, had an important 
bearing in a financial point of view, as well as in other respects, - 
This paper was followed by a discussion upon the causes of failure 
of the Atlantic Telegraph, on which remarks were made by Messrs, 
Siemens, Fairbairn, Fleeming Jenkin, Cyrus Field, Capt. Selwyn, and 
O. Byrne. 
Mr. H. C. Sorby then briefly described his new form of Spectrum 


Microscope. He mentioned its powers and uses in several instances, 
and 'amongst others, said that in identifying blood marks, they could 
employ it to detect the most minute stains: even of the one-millionth 
part of a grain they could have a perfect spectrum. 


The proceedings concluded by a brief description by M. Claudet of 
his “ Moving Photographic Pictures,” detailing the means by which 
this effect was produced. . 


The proceedings of Friday, the 8th September, opened with the 
report of the “ Lunar Committee,” read by Mr. Glaisher, the chairman, 
which treated of the steps taken by the Committee during the past 
year to prepare a large and accurate map of the moon’s surface. 


At the conclusion of this report Mr. Birt (Secretery to Lunar 
Committee) read a paper “ On the Progress of the Map of the Moon.” 
Mr. Birt described by a diagram, how the moon’s surface was divided 
and subdivided into sections, the larger parts being designated by a 
letter of the Roman alphabet, and the smaller divisions by the smaller 
letters of the Greek alphabet. By this means they could record any 
observations they had made, in such a way that observers coming after 
would be able to discover the locality. Having described the tele- 
scopes used in making observations, Mr. Birt went on to speak of 
various conspicuous objects on the moon’s surface, such as the crater 
“Plato,” the “Teneriffe mountains,” the “ Dionysius Crater,” the 
“ Railroad,” the “ Terra Photographica” of Mr. Warren De la Rue, 


 &c., pointing them out in a diagram as he proceeded with his remarks. 


The next communication was by Mr. Balfour Stewart and | 
Mr. J. P. Capello, “On the Magnetic Storm of the Beginning of 
August last, as recorded by the Instruments at Kew and Lisbon.” 

Having described the means of ascertaining the value of the force 
which disturbed the needle, Mr. Stewart said the storm he was about 
to describe was the very great magnetic storm which many would 
remember from its having occurred at the time anxiety began to be 
felt. about the Atlantic cable. It had many curious points, and 


-was very similar to a great magnetic storm which occurred i 


August, 1859, being accompanied by great auroral phenomena and 
disturbance of the telegraph wires. There were instruments 10 the 
Observatories at Kew and at Lisbon, by the aid of which any dis- 
turbance was continually recorded by the aid of photography. - 
characteristics of a magnetic storm were not local in their nature, bu 
cosmical, affecting different places at the same time. The way ™ 
which the storm of August affected the magnet was almost the soit 
at Lisbon and Kew. It broke out on August the Ist, and lulled an 
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then broke out again in the early morning of August 3rd. This 
_ hsted till midnight, and the disturbance then ceased altogether for 
_ twenty-four hours, renewing itself on the following day. Mr. Stewart 
 eshibited drawings, showing the nature of the magnetic disturbance, 
md then compared it with the greater outbreak of August, 1859. 
“+ Both consisted of two separate outbreaks, and both began during the 
> hows of night or early morning. One peculiarity accompanying 


both storms was that there was at the time many spots in the surface 
of the sun. Many of them rapidly altered their size and their cha- 
neter, and one of these phenomena consisted of a bright spot of light 


: q rapidly crossing a dark spot on the surface of the sun. In conclusion, 
} hesaid that it would be hasty, at this stage of our knowledge, to jump 


to any conclusion on the subject. 


The physical papers this day concluded with an interesting 
notice by Dr. J. H. Gladstone, “On the Refraction Equivalent of 
Carbon ;” the remainder of the papers being strictly mathematical. 


On Saturday the 9th September, the proceedings opened by 
Professor J. D. Forbes reading a paper on “ The Laws of the Con- 


duction of Heat in Iron Bars,” being a résumé of observations made 


1 vith the aid of a grant from the Association. The subject had 


oeupied his attention for the last fourteen or fifteen years, and was 
avery old problem. He had reported in 1852 on the progress he 
had then made in his experiments, and he now came forward to explain 


4 what he had done since in that respect. He had, without reference 


to either the precise mathematical or physical laws on which such 
estimates had been based by different philosophers, sought to deter- 
mine the loss of heat from a given bar by direct experiments, and 
without necessarily inquiring what the precise Jaw is. At the same 
time his experiments could not be quite regarded as conclusive, and 


he would be very glad if some member of the Association would 
extend them. | 


Mr. J. P. Gassiot, V.P.R.S., next read a paper, ‘On the Change 
of Form and Colour which the Stratified Discharge assumes when 
a varied Resistance is introduced in the Circuit of an extended Series 
of the Voltaic Battery.” Mr. Gassiot operated with a battery com- 
posed of 4,000 insulated glass cells, and instead of sulphate of 
copper, as used by the late Professor Daniell, he put about a table- 
spoonful of sulphate of mercury into each cell. The elements, 
carbon and amalgamated zinc, were then introduced into the cells, 
Which were subsequently filled with rain-water. When one of the 
wires of the battery is inserted in the water, and the other wire 
touches the moistened surface of the glass, but is not in actual 
Contact with the water, a luminous discharge is produced, entirely 

ing a tube which is prepared to receive it, without any appearance 
or Stratifications. On depressing the wire, discs of red light are 
tapidly produced from the positive pole, and on further depression 
nineteen only of these discs remain in the tube, and these are much 


increased in brilliancy and distinctness. On still further depression, 


other singular and highly beautiful effects are produced. sig 
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said that these phenomena, which he charactcrized as entirely novel 
could be obtained with any insulated battery. 


A paper “ On Spectacles for Divers, and on the Vision of Amphi- 
bious Animals,” was then read by Captain Galton. The author gaid 
those who had surmounted the usual repugnance of beginners to keep 
their eyes open under water, found, if they did so, that nothing was to 
be seen with distinctness—-everything they could see at all, was seen 
through a haze; so that if the hands were held out to a distance of 
eight inches before the face, it would be impossible to discover the 
space between the fingers, even if they were spread out as widely as 
possible. If he looked through a tube into a vessel of water perfectly 
still, he saw all objects at its bottom with perfect distinctness, only a 
little out of their position through the effects of refraction. But 
upon lowering his head he found that the instant his eye touched the 
water all distinctness vanished—the convex surface of the eye-ball 
had indented the plane surface of the water, and turned the tube into 
a convex lens. If they desired to counteract this they must use a 
convex lens of such power that its effect should be exactly opposite to 
that of the concave water lens. A lens to answer that purpose he had 
made and now produced. Furnished with spectacles on such a prin- 
ciple, they might expect to see as well under water as on dry land. 
Men going down in diving bells did not require such aid; through 
the plate-glass inserted in the diving dress, they could see clearly 
when in the water. He designed his contrivance to be useful to the 
pearl-diver, to the sailor requiring to examine a ship’s bottom, to men 
seeking in the water anything they may have lost there, and to 
bathers generally, to whom he promised that the possession of these 
spectacles would add much to their enjoyment. They would find 
they had acquired a new power. With respect to the amphibie, he 
thought their power of accommodating the vision was wholly inex- 
plicable by any theory he had heard promulgated. The hippopotamus, 
otters, water-rats, and diving birds of various descriptions, apparently 
saw as well in water as on land. The ccrnea of the seal appeared to 
be very flat, but it was far otherwise with the rest of the amphibie. 


Captain Selwyn then read a paper, “On some New Arrangement | 
the Poles in Magnets,” in which he described an experiment he os 
made on this subject. A steel bar having been prepared and hardene 


as usual, was magnetized by any ordinary means—either by touch or 


an electric current. Then, either at the centre or any other point 
of the bar, where it was desired, the temper was taken out of © 
bar by a rod of heated metal or by a blow-pipe, when it was _ 
that this operation separating the bar into two magnets, the ends 
of the bar still remained respectively north and south. 


The last paper in the Section this day was one by Mr. oar 
“On the Heat attained by the Moon under Solar Radiation. 
referring to various thcories on the subject, Mr. Harrison + geet 
his opinion that a small modicum of heat having been detected 12 
course of researches into the question made by Professor Sm 
Tencriffe, justificd the assumption that the moon’s radiant 
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expended in dispelling cirri cloud and vapour before it reached the 
earth’s surface. ‘The heat of the moon at the last quarter, or a day or 
two after entering that phase, secined to be greater certainly than 
when at the full. 


On Monday, the 11th September, the proceedings in Section A 
commenced with the Report of the Balloon Committee, read by 
Mr. Glaisher. It stated that the committee had been re-appointed 
last year, in order, Ist, to examine the electrical condition of the air 
at different heights ; 2nd, to verify the law of the decrease of tempe- 
rature, as found from summer-day observations already made, with 
day observations at other seasons of the year, but principally in the 
winter and adjacent months; 3rd, magnetical experiments; observa- 
tions with the spectroscope, the currents of the atmosphere,. solar 
radiation at different heights, and hygrometrical observations, though 
secondary, were to be held as very important subjects of investiga- 
tion; 4th, to arrange for observations at night, and to make such 
observations if possible. With respect to the first subject, no farther 
progress had been made, the instrument prepared for the purpose not 
having been rendered available for use. Under the second and third 
heads some progress had been made, though not to the extent anti- 
cipated. As to the fourth object, no night observations had actually 
been made. ‘To take such observations it was imperatively necessary 
to have some means of illumination, so that the instruments could be 
tread. Various suggestions had been made on this point, but the best 
plan seemed to be to employ a Davy lamp. Two such lamps had 
been made of copper, for Mr. Glaisher, so that the proximity of 
magnets did not aticct them. Experiments had shown that these 
lamps might be used with perfect safety, and that they kept well 
alight, besides affording a source of grateful warmth not before 
possessed, All necessary arrangements were now made for night 
observations, and a series of such observations would be very useful, 
though there were. no results yet for presentation. The same instru- 
ments, with the addition of a fine spectroscope and a delicately- 
mounted magnet, had been employed, as during the previous year. 
The instruments were attached to ’‘1e outside of the car, and were 
easily read in that position. Up to we last meeting of the Associa- 
tion twenty-two ascents had been made, of which seventeen had taken 
place in J une, July, August, and September, and five only in the 
other months of the year, viz. one in January, one in March, two in 
April, and one in October. Of the summer ascents, one had been 
made in the morning, and the rest in the afternoon or evening, The 
committee considering that day and night experiments in summer 
had better be brought together before more were made, Mr. Glaisher 
devoted all his efforts to secure as many ascents as possible between 
‘October and April, but he had succeeded in three instances only, on 
December Ist and 30th, 1864, and on February 27th last. The three 
ascents were made from Woolwich, and the paths of the balloon were 
shown in diagrams, The small number of ascents was due to winter 

Ing an unfavourable season for balloon experiments. But as with 
regard to the progressive diminution of temperature with elevation, 
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the diffusion of vapour in the atmosphere, the density of clouds, their 
extent and currents in the atmosphere, and all connected with the 
higher regions of the atmosphere in winter, we are in almost entire 
ignorance ; on this account winter is the most important season for 
experiments. ‘The winds prevailing in the higher regions in January 
and February.were W. and S.W. ‘This was unfortunate in regard to 
the ascents, as it necessarily shortened their duration. 

Mr. Glaisher’s disappointment at finding his time for observation 
always cut short by the inevitable tendency of the balloon towards 
the sea, was compensated for when he considered the high importance 
of the continuance of the south-west winds in winter. Constant 
observation last winter, from October to March, had found the wind 
always in the same direction, whenever it was possible to determine 
the motion of the upper air, no matter from what quarter the earth- 
wind came. The high temperature we experienced in winter seemed 
due greatly to this current, which met with no obstruction in its 
course towards us, but blew directly hither and to Norway over the 
Atlantic. These winds only reached France when they had passed 
over the whole of Spain and the Pyrenees, and they had then become 
s0 much cooled that France derived comparatively little benefit from 
them. This apparently caused the more severe winters in that country. 
It was probable that our milder winters were due to these winds. 

At every opportunity during these ascents, Mr. Glaisher had 
directed the spectroscope to the sun, and always saw a very fine 
spectrum with many lines, more numerous than on earth, and better 
defined. The spectrum usually extended from A to far beyond H. 
The spectrum was perfect with a much narrower opening of the slit 
than on the ground, and lines could therefore be clearly resolved 
which could not be seen from the earth. A blackened bulb thermo- 
meter, placed near another carefully screened, for determining the 
temperature of the air, generally read the same as the latter. No 
tinge of ozone was shown on the test papers in any of the journeys. 


W. C. 


CuemicaL Science. (Section B.) 


In reviewing the proceedings of the Chemical Section, it should at 
once be stated that the interest attaching to the week’s transactions 
lay not so much in the-contributions formally presented to the 
meeting, as in the supplementary observations which were frequently 
offered by way of discussion upon the points raised in the authors 
papers. The members of the Chemical Society seemed to have 
adjourned in a body to one of the spacious class-rooms of King 
Edward’s School; and Dr. W. A. Miller, when delivering his mau- 
gural address, was ably supported by Professors Frankland, Hofmann, 
and Williamson, and surrounded by many of those who commonly 
attend the séances at Burlington House. The place of meeting this 
year held out many inducements to the technologist ; and the — 
afforded for the study of the leading industries of the great Midlan 


_ Metropolis were fully taken advantage of ; amongst those manufactories 
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r which offered the greatest attractions for the chemist, may be par- 
e ticularly mentioned the Glass and Chemical Works of Messrs. Chance, 
e - the Phosphorus Works of Messrs. Allbright & Wilson, the Electro- 
r ___ plating Factory of Messrs. Elkington, Mason, & Co., the Birmingham 
y Gas Works, and the Iron and Engineering Works of Messrs. Lloyds, 
» — Fosters, & Co., of Wednesbury, where the process of converting cast- 


iron into Bessemer-steel was practically demonstrated. The excursion 
programmes provided ready means of visiting the objects of interest 
in the surrounding districts, such as the Burton Breweries, Worcester 
Porcelain Works, and the Potteries and Blast Furnaces of Colebrook 
Dale and South Staffordshire. Some special points of great interest 
in connection with the metallurgy of copper were shown at the 
Stephenson Metal Tube Works, Birmingham, and the effects of heat 
and pressure upon a variety of mineral substances were well illus- 
trated in the “ Patent Jet” and “ Rock Jewellery ’ Works of Messrs. 
Dain, Watts, & Manton. The process of effecting the electro- 
deposition of brass, copper, tin, and other metals were likewise 
thrown open to inspection. These were, indeed, deemed of sufficient 
importance to be taken cognizance of by the President in his in- 
' augural discourse, in the course of which, after alluding to the signs 
of progress manifested in the further development of the metallurgy 
of magnesium, thallium, lithium, indium, and other rare metals, they 
were pretty fully described. The exposition of the latest views 
regarding the chemical theory and nomenclature, and the progress 
made during the past year in several branches of organic research 
formed the burden of Dr. Miller’s introductory statement. 


The sectional proceedings commenced with the exhibition of a 
“New Form of Spectrum Apparatus as applied to the Microscope.” 


suspected blood-stains on linen fabrics, &c., could be recognized by 
the production of dark bands occupying positions in the spectrum 
identical with those furnished by blood itself, seen by indirect vision 
at the same time in the field of the miscroscope. 


Professor F, A. Abel read a paper, entitled “ Notes on the Com- 


definite combinations of these elements, but particularly referred to 
the beneficial effeets of adding small proportions of phosphorus to 


in iron moulds, or “chills,” offered very great resistance to tensile 
strain, and seemed applicable to the manufacture of heavy ordnance. 
Copper alloyed with 0°5 per cent. of phosphorus, supported 38,380 Ibs. 
per square inch, whilst metal in which the proportion of phosphorus 
was augmented to 1-4 per cent., did not break until the weight 
amounted to 47,000 lbs. on the same area: this result being nearly 
double that representing the strength of the purest variety of com- 
mercial copper. In the course of discussion it was stated that the 
employment of phosphorus in the manufacture of wire for telegraphic 
cables could not be recommended, since the existence of the merest 
traces of the phosphide injuriously affected the electric conducting 


Mr. H. C. Sorby described the instrument, and proved that by its aid — 


melted copper or bronze; which metals, when so treated and cast — 


pounds of Copper and Phosphorus,” in which he described certain — | 
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power of the metal. Messrs, A. and H. Parkes, of Birmingham, appear 
to have been working for many years under a patent, in which the 
advantage of using phosphorus in order to secure a sound casting in 
copper is a special feature. 


A communication “ On Silicium in Iron,” and two other papers of 
minor interest by Dr. T. L. Phipson, were read, and afterwards com- 
mented upon by several speakers. The general expression appeared 
to be adverse to the opinion advocated by Dr. Phipson, viz. that the 
physical characters of iron and steel are mainly determined by the 
state of combination of the silicium, which it is asserted may exist in 
the metal in two distinct modifications. Dr. A. Voelcker described 
an interesting ‘specimen of Boiler Deposit, which was said to contain 
a considerabie proportion of hydrate of magnesia in association with 
sulphate of lime. ‘The same author likewise directed attention to 
some Phosphatic Nodules, lately discovered at Nant Gwynnant, North 
Wales. 


Dr. Angus Smith exhibited a simple form of apparatus for déter- 
mining the presence of carbonic acid in vitiated air, which he found 
particularly applicable to the testing of the atmosphere in factories and 
mines. An india-rubber ball, connected with a bottle holding baryta 
water, served, by passing through the liquid a definite volume of air 
to be tested, to indicate roughly the amount of carbonic acid present 
in the air. The point of first formation of an opalescence, or 
permanent precipitate, was that which guided the operator, after a 


few comparative trials, to a knowledge of the degree of purity or 
contamination. | 


Professor A. W. Williamson’s report “On the Gases evolved 
from the Bath Waters,” gave rise to an animated discussion upon 
certain difficulties of gas analysis, particularly the production of 
carbonic oxide whenever pyrogallic acid was used to absorb oxygen 
from a gaseous mixture. Dr. Crace Calvert, in a paper entitled 
“ Notes on the Action of Acids on some Metals and Alloys,” de- 
scribed the conditions under which zinc, copper, and brass are soluble 
in sulphuric acid of different degrees of dilution. 


The preparation of a material called “ Parkesine” was briefly 
described by Mr. Owen Rowland, and its use for coating telegraphic 
wires advocated on account of its great insulating properties. It was 
superior in these respects to gutta-percha, india-rubber, or ebonite. 
Dr. Finch described certain methods of “ Utilizing Blast Furnace 
Slags,” which were said to be practised in France and Germany. 
The waste material was cast in the form of huge rectangular blocks, 
which after being slowly cooled were trimmed by the mason and used 
for street paving. The presentation of the Report of the Committee 
on Gun-cotton was deferred until next year; Mr. Manning Prentice 
gave, however, a short account of the manufacture of. Gun-cotton at 
Stowmarket, and described an improved method of preventing 11s 
decomposition by keeping it always moist. He recommended the use 
of Gun-cotton cartridges for sporting purposes, and stated the leading 
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advantages to be that of not fouling the barrel, whilst the piece when 
fired was subject to less recoil than in the case of gunpowder. 


Dr. David 8. Price read an important communication, “On the 
Action of Light upon Sulphide of Lead, and its bearing upon the 
Preservation of Paintings in Picture Galleries.” The author found 
that the action of sulphuretted hydrogen upon lead-salts was greatly 
influenced by exposure to the sun’s rays, and that recently-formed 
black sulphide of lead became bleached by conversion into sulphate 
whenever the light had access. Hence it was not always desirable 
to screen the face of oil paintings from the sunshine, but on the 
contrary, an old practice seemed to confirm the author's scientific 
conclusions, and he would recommend the occasional restoration of 
such works of art by freely exposing to the light any pictures which 
may be showing the effects of a tainted atmosphere. 


A very interesting discussion followed the reading of Dr. T. 
Wood's paper, “ On the New Formule, with reference to Schools and 
Examinations,” the result of which lent authority for the general use 
of the new system as being at once more truthful and better adapted 
to the wants of the pupil than the old chemical notation. The 
President and Professor Williamson spoke strongly in favour of its 
general adoption, and urged the necessity of requiring its employ- 
ment in all public examinations. | me 


The crystalline forms of Melaconite and Tenorite were defined by 
Professor Maskelyne, and a most interesting account of certain 
minerals from Norway. and other localities was furnished by Dr. 
David Forbes, who exhibited a collection of beautiful specimens 
in the Museum of the Midland Institute. “The Sanitary and 
Economical Aspects of the Sewage Question,’ and “ The Utilization 
of Sewage, as conducted at Stroud,” were treated of respectively by 
Dr. A. Hill (Borough Analyst), and by Dr. H. Bird, of Cheltenham, 
who coincided in advocating a return to a more primitive system of 
house drainage, an opinion which received the support of Sir John 
Bowring. 


Messrs. Ladd and Oertling pointed out some important errors in 


the indications of the Sikes’s Hydrometer, which seem to demand the 
attention of Her Majesty’s Board of Inland Revenue. A new vacuum 
apparatus and Thermo-eclectric Pile were exhibited by Mr. William 
Ladd; a water barometer by Mr. Alfred Bird; and a variety of 
optical instruments by Mr. John Browning and Messrs. Powell and 
Leland, of London, and by Messrs. Field and Co., of Birmingham. 


An interesting series of Photographs of the Interior of the Great 
Pyramid, taken by the aid of the Magnesium Light, were forwarded 
for exhibition by Professor C. Piazzi Smyth, together with a short 
statement of the difficulties encountered in their production, which, in 
the form of explanatory notes, was read by Mr. W. White. The 
collection of photographs included several views of the granite coffer 
in the King’s Chamber, taken with measuring rods attached, and the 
author asserts that the real dimensions closely accord with those 
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adopted by the late Mr. Taylor, and that the cubical contents are 
precisely the measure of four English quarters of wheat. Professor 
Smyth seems to have found great difficulty in ensuring the continuous 
combustion of the magnesium wire, due partly to the deficient supply 
of oxygen in the interior of the Pyramid, for the ventilating passages 
opened by Colonel Howard Vyse in 1837 were found to have been 
completely stopped up with sand and stones by the Arabs; and 
further, the cloud of magnesium smoke required so long a time to 
deposit, that it was found impossible to make more than one experi- 
ment in the space of twenty-four hours. A very remarkable photo- 
graphic effect resulted from the trial as an illuminating agent of a 
pyrotechnic mixture composed of magnesium filings and mealed 
gunpowder; and the before-mentioned views of the interior were 
supplemented by some excellent photographic representations of the 
principal external features of the Great Pyramid. 
J. 5. 


Grotocy. (Section C.) 


Tne business of this Section was opened by the address of the Presi- 
dent, Sir R. I. Murchison. He specially enlarged on the discovery 
of organic remains in rocks of higher antiquity than those in which 


they were known to occur at the time of the last meeting at Birming- 


ham, and yet he argued that the discoveries, instead of. interfering 
with, sustain the truth of that doctrine that the lowest animals alone 
occur in the earliest zone of life, and that this beginning was followed 
through long periods by creations of higher and higher animals 
successively. As a striking example of the existence of a well-marked 
period beyond which no trace of a great group of animals has ever 
been found, he appealed to the existence of the remains of fish in the 
Upper Silurian rocks, and their entire absence in all of higher 
antiquity ; years of careful investigation having made the negative 
evidence very strong, and leading us to conclude that there was a 
beginning as well as a progress of creation. Another point specially 
brought before the Section was the inadequacy of the modern intensity 
of existing causes to produce some of the phenomena of excavation 
and denudation, the author arguing that we cannot apply to flat regions, 
in which water has no abrading power, the same influence which it 
exerts in mountainous countries ; and that we are compelled to admit 
that the convulsive dislocations of former periods produced many of 
those gorges in which our present streams flow. | 

The Association may well congratulate itself this year on the 
satisfactory results of explorations undertaken at its request, and aided 
by grants from its funds. None of them excited more general interest 
than the report of the committee on the explorations of Kent’s Hole, 
Torquay, carried on under the superintendence of Mr. Pengelly and 

. Vivian. Much still remains to be done, and no doubt will be 
accomplished by means of the additional grant made at this meeting. 
However, so far the results are of the greatest interest and eminently 
satisfactory. The inquiry has been conducted with the utmost care; 
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such a large amount of fossil bones have been discovered that it will 
be possible to supply most instructive series of specimens to the lead- 
ing museums of the country, and the contemporaneous existence of 
man and various species of large extinct mammalia appears to be 
very well established. So far no human bones have been found, but 
a considerable number of flint implements of such forms that their 
artificial origin, through the agency of man, admits of no reasonable 
doubt. In connection with cavern explorations, we may allude to 
those undertaken in the caverns in Malta, under the superintendence 
of Mr. Adams. These have yielded, so far, the remains of two species 
of elephants, remarkable for their diminutive size—Mr. Busk having 
lately determined another species in addition to that described by the 
late Dr. Falconer. 


Another report, not only of local, but also of great general 
interest, was that by Mr. David Forbes, on the igneous rocks of 
Staffordshire. One of the striking conclusions which,we may draw 
from it, is that geologists ought not to rely so exclusively on mere 
appearances, but should pay more attention to the chemical analysis of 
rock masses. Studying them in this manner, the author concludes 
that all the different varieties of these rocks may have been, and 
probably were, derived from one simple source; and that the differ- 
ence in their aspect was caused by the manner in which they were 
erupted, or by the extent of subsequent alteration or decomposition. 


Another paper by the same author, “On the Existence of Gold- 
bearing Eruptive Rocks in South America,” which have made their | 
appearance at two very distinct geological epochs, corrected certain 
generalizations derived from the study of gold-bearing rocks in other 
countries, and was moreover valuable as showing that the gold was 
derived from the granitic rock itself. The author argued that the 
gold-bearing quartz veins were the direct continuation of the quartz 
of the granite, which had penetrated into fissures in the surrounding 
rocks, leaving the other constituents behind. In proof of the 
existence of gold in the igneous rock itself, he mentioned a case in 
which the decomposed granite is worked and washed to obtain the 
included gold. 


In a paper “On Glacial Striation,’ Professor Phillips, the 
Me President of the Association, brought before the Section the question 
of the glacial origin of lakes. He argued that in studying this 
subject it would be well to apply more rigorous methods of research 
than those too often adapted ; for it is a mechanical problem, capable 
of solution on accurate mechanical principles. Applying these to 
the special case of Wast Water in Cumberland, he contended that the 
amount of mechanical force due to the pressure of the ice existing in 
4 the upper steep part of the ancient glacier, would not be sufficient to 
1 effect the excavation of the lake in the lower and comparatively level 
part of its course. 

A remarkable example of the light which ancient history and 


archeology may throw on certain comparatively modern geological 
phenomena, was furnished by a paper by Mr. R. A. Peacock. On 
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comparing early records with the present configuration of the coast of 
France and of the Channel Islands, the author concludes that most 
extensive changes have taken place during the historical period; 
subsidences, varying up to as much as 100 feet in some cases, having 
occurred over considerable areas, as shown by a large coloured map 
illustrating the subject. In a very analogous paper, by Mr, Pengelly, 
* On the Isolation of St. Michacl’s Mount, Cornwall,” it was argued 
that subsequent to the occupation of the country by the ancient 
Britons, who called this “the hoar rock in the wood,” but yet anterior 
to the period of the Romans (Diodorus Siculus, speaking of it as an 
island), the rock had been so separated from the main land as to be 
an island at high water. The author contended that separation had 
been effected, not by the encroachment of the sea, but by a general 
subsidence of the land. | 


Amongst the papers related to districts of which the geological 
structure is very imperfectly known, special reference may be made 
to that by the Rev. W. Holland on the Geology of the Sinaitic | 
Peninsula. A most instructive collection of fossils was exhibited, 
including cretaceous and older forms, amongst which was a well- 
marked stigmaria. Some comparatively very recent deposits yield 
distorted varieties of cardium, and indicate that the Red Sea was 
more extensive, and that its waters were far less salt than at present, 
and similar to those of the Baltic. 


Amongst the most striking paleontological discoveries brought 
‘ before the Section was that of « fossil spider, from the coal measures 
of Upper Silesia, described by Professor Rémer of Breslau. A new 
large saurian from the Wealden of Brook, Isle of Wight, was de- 
scribed by the Rev. W. Fox, for which the name Polacanthus has 
been proposed by Professor Owen, in allusion to the remarkable 
spine-like bones which ran along the sides of the body and tail. A 
number of new leaf and other forms from the plant-bed in Alum 
Bay, Isle of Wight, were described by Mr. W. 8. Mitchell, amongst 
which were some well-preserved flowers. The interest attached to 
these beds has induced the Association to make a grant for their more 
complete exploration. 

It is, of course, always desirable that at all meetings of the 
Association local geology should be well represented. On this 
occasion the Silurian, carboniferous, and Triassic rocks and their 
fossils, as well as the peculiarities of the superficial drifts, were 
described by Messrs. C. Ketley, S. Bailey, H. Johnson, W. Molyneux, 
C. Twamley, Rev, P. B. Brodie, and other local geologists. Though 
not forming part of the proceedings of the Section, we may class 
with these communications the lecture of Professor Jukes on the 
extension of the coal measures below the Red Rocks of the neighbour- 
hood of Birmingham. The chief point impressed on the audience 
was the fact, that, though coal measures might exist at a great depth, 
it by no means follows that after sinking through a great thickness of 
rock any valuable beds of coal would be found. He particularly 
insisted on the necessity of anyone who undertook such a project 
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being prepared to carry it out in a thorough manner, since it was 
impossible to mect with coal measures except at a great depth; and 
he argued that a matter of such great national importance as the 
accurate solution of the problem, ought to be carried out at the 
national expense. 


H. C.S8. 


Zoo.ocy, Borany, Puystotocy. (Section and Sub-section D.) 


Tue business of Section D was opened by a few introductory remarks 
by the President, Dr. T. Thomson; and that of the Sub-section by an 
eloquent address by the President, Professor Acland of Oxford. Dr. 
Acland commenced by discussing the relation which biological science 
bears to medicine. He pointed out that its objects are unquestionably, 
lst, simply to ascertain what are the facts in a certain department of | 
nature; 2nd, how they may be made of value for the practical 
exigencies of mankind. So that however desirable it may be to have 
physiology cultivated by persons whose undivided attention can be 
bestowed upon it, yet that it is the special duty of the physician to 
promote the advancement of physiological knowlege to the utmost of 
his power. He argued that physiology was not a subordinate subject, 
but that it included a knowledge of the characteristics on which the 
classification of all living entities is based. He showed that the 
hindrances to a perfectly free study of physiological science arose, 
1st, from the intrinsic difficulty of the subject; 2nd, from the pre- 
judices of mankind. And he concluded by pointing out how impor- 
tant the cultivation of the subject is in connection with public health 
and practical medicine. 


One of the earliest papers read was by Professor Lionel Beale, 
“On Vitality,” in which he explained those views regarding the 
structure of organic tissues which are so intimately associated with 
his name, and which as they have been made known by him in so0 
many quarters, it is needless for us to enter into here. He contended 
for the existence of a vital power distinct from the chemico-physical 
forces operating in the organism. 7 3 

He was followed by Dr. J. H. Bennett, who advocated views 
regarding the origin of many textures opposed to that of Dr. Beale, 
and, taking the pus cell as an illustration, he stated that it did not 
arise within a pre-existing cell, but that it was produced by an 
aggregation of molecules in an exudation. 


Various interesting questions connected with food and diet were 
discussed by Dr. John Davy. He considered that a diet of animal 
food was by no means incompatible with fatness, whilst on the other 
hand a vegetable diet did not necessarily tend to the production of 
fat. He expressed doubts of the accuracy of the theory, that if a 
man has not a given quantity of food, sufficient to sustain his physical 
powers, his health must necessarily suffer. He advanced various 
illustrations that a deficiency of food, though causing temporary 
weakness, did not produce any permanent ill effects, and argued that 
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the good diet of gaols really fed the prison population, and that 
therefore in them the lowest diet-scale should be used which would 
not necessarily engender permanent injury to the constitution. 

The passage of Entozoa into the human body through eating 
impure food was discussed by Dr. Cobbold, who stated that beef 
infested by tape-worm larve was more frequently the source of that 
parasite than pork, whilst Dr. Fleming pointed out that the great 
prevalence of tape-worm in Birmingham was due to the consumption 
of measly pork. 


Various points in the anatomy and physiology of the brain were 
treated of in these Sections. Dr. W. Dickenson read an elaborate 
paper “On the Functions of the Cerebellum,” which was based partly 
on experiments on the lower animals, and partly on pathological 
observations. The general conclusion arrived at was, that the 
function of the cerebellum is to supply the voluntary muscles of 
the trunk and limbs with self-regulating motive power. Dr. Crisp,. 
from a comparison of the weight of the brain in proportion to the 
weight of the body, in a number of animals which he had selected, 
came to the conclusion that the relative weight of the brain in propor- 
tion to the body was an indication of intelligence, for no animal with 
a relatively small brain possessed a great amount of intelligence. A 
description of the external form of the brain of the Orang was also 
given by the same gentleman. A discussion, ‘‘On Phrenology as an 
important Department of Ethnology,” was opened up by a paper read 


_ by Dr, Prideaux, without however eliciting any new facts. Papers in 


other departments of human and comparative anatomy were also read. 
Dr. Humphry gave an account of the skeleton of a woman, aged 
104, who had died from accumulation in the bronchial tubes. The 
cartilages of the ribs were as soft as in early life: the walls of the 
skull were unusually thick, and the skull weighed 274 ounces, or 
6 ounces more than the average. The thigh bone, on the other hand, 
was singularly light, and weighed only 5 ounces. Dr. Rolleston 
related the results of his observations on the body of a man supposed 
to be 106 years old. The skull in his case was so thin and soft, that 
it could be cut with a knife. Dr. Humphry also expounded his views 
on the homologies of the lower jaw and the bones connecting it with 
the skull in the Ovipara. He maintained that the several pieces of 
the oviparous jaw are represented by the articular and other parts 
of the mammalian jaw, and that the quadrate and quadratojugal bones 
are represented by the glenoid and zygomatic parts of the temporal of 
mammals. Dr. Rolleston described certain points in the anatomy of 
a fish, and a crustacean from the Mammoth Cave, Kentucky. He 
showed that the former possessed no abdominal fins, that the latter 
nearly resembled our own cray fish, only that it was more minute, 
and though it had been described as blind, yet a careful examination 
showed it to possess eyes, though these contained no black pigment, 
and had no facets at the corners. The same gentleman also described 
various features in the anatomy of Lumbricus terrestris, more 
especially in- connection with the variability in the number of the 
rings and the arrangement of the muscular system did salivary 
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glands. An elaborate paper, “On Annelida from the Coast of 
Guernsey,” was read by Mr. E. Ray Lankester. He had obtained 
about seventy-seven specimens, amongst which were three entirely 
new. The Rev. A. M. Norman.described the structure and mode 


of development of the Salpa spinosa, as he had observed it at 
Guernsey. 


Mr. William Turner gave the results of a number of dissections, 
more especially of the flexor muscles of the fingers and toes, and of 
the supra-condyloid foramen occasionally occurring in the human arm, 
from which he concluded that a great amount of variability was 
manifested in the construction of the human body in different in- 
dividuals, that in the development of each individual, a morphological 
specialization occurs both in internal structure and external form, 
by which distinctive characters are conferred, so that each man’s 
structural individuality is an expression of the sum of the individual 
differences of all the constituent parts of his frame. 


Dr. W. H. Lightbody communicated a paper “On the Vascular 
Arrangements of the Cornea,” in which he pointed out that the 
capillaries which extended for a short distance into that structure 
were enclosed in spaces, which, from the pale, rounded, lymph- 


corpuscular-looking cells they contained, he believed to be lymphatic 
vessels, 


Dr. George D. Gibb refuted the view recently propounded by M. 
Guinier, of Montpellier, that in the act of swallowing the food came in 
contact with the vocal cords. 


Dr. Richard Norris gave an account of a series of experiments 
which had led him to the conclusion that rigor mortis is not a con- 
traction, either energetic or otherwise, of muscular tissue. It is a 
suspension of the property of extensibility, probably due to solidifica- 
tion (coagulation?) of a fibrenous (?) material, contained in the 
interfibrillar juices of the muscles, as asserted by Bricke and Kihne, 
the resolution of which, by incipient decomposition, restores to the 
muscles their mobility. | 


An elaborate report, “On Amyl Compounds and their Physiological | 


Action,” prepared at the request of the Association, was read by Dr. 


B. W. Richardson, and the committee of the Sub-section recommended 
a renewal of the grant to Dr. Richardson, in order that he might con- 
tinue his researches on these bodies. The same gentleman also com- 
municated a paper, “ On Ozone,” in which he summed up all the 
physiological facts which could be relied on respecting that body. Dr. 
Arthur Gamjee communicated the results of a number of experiments, 
Heer confirmed those of Kiihne, that ammonia did not exist in the 
ood, 


Mr. Stainton called attention to the fact that, out of eighteen 
species of the genus Laverna, no less than ten derived their nourish- 
ment, when in the larva state, from plants of the order Onagracea. 
Messrs. Westwood and Spence Bate discussed various questions 
relative to the Anceus, which they considered to be a distinct genus, 
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the Praniza of Leach being apparently the female anceus. Mr. BE. 
Newton related the discovery of bones of Didus in the Island of 
Rodriguez. The Rev. F. Hewlett described various bones of the Moa, 
discovered in New Zealand, in the same oven as those of the Pig. 
Sir J. Lubbock described the metamorphoses of Ephemera (Chleon). 


Messrs. J. G. Jeffreys, A. M. Norman, and C. Spence Bate, gave 
in their reports of dredging expeditions in the Channel Islands, on 
the coast of Aberdeen, and on the marine flora and fauna of the south 
coasts of Devon and Cornwall. 


Dr. Mérck read papers “On the Classification and Zoological 
Affinities of the Mollusca.” 


Mr. Frank Buckland made his report on oyster culture, in which 
he showed that the young spat preferred the following objects to cling 
to,—the shells of oysters, muscles, periwinkles, whelks, pieces of 
crockery, glass, tiles, tobacco pipes, iron, and wood, the first-named 
being those usually selected. The fascines or faggots of wood 
employed in some localities would not pay the expense of laying 
down. 


Dr. P. L. Sclater gave an account of the birth of a young hippo- 
potamus in the gardens of the Zoological Society at Amsterdam ; and 
Mr. Thomas Moore, of the Derby Museum, Liverpool, described some 
improved methods of displaying birds in public museums, which he 
had introduced into that institution. 


A report, “On Zoological Nomenclature,” prepared by a committee, 
was read by Sir William Jardine. ‘They had come to the conclusion 
that permanency of names and convenience of practical application 
were the two chief requisites, and they deemed it undesirable to dis- 
turb by any material alterations the rules authorized by Section D, at 
the meeting of the British Association in Manchester, in 1842. 


An important resolution, respecting Section D and its Sub-section, 
was arrived at by the General Committee of the Association :—That 
in future years Section D be entitled ‘ Biology,’ and that the Council 


_ be charged with making the requisite arrangements to subdivide it 
into such departments as may seem best fitted to ensure its practical 


working. | 


GEOGRAPHY AND Etunotoey. (Section E.) 


Tue geographical subjects which came before the meeting were of 
most varied interest. Commencing with Europe, there was a cluster 
of three papers on the Mont Blanc range of the Alps, contributed by 
Alpine climbers and geographers. The one of most scientific interest 
was undoubtedly that of Mr. A. Adams-Reilly, “On a recent Survey of 
the Chain of Mont Blanc ;” although a paper by Mr. E. Whymper, the 
hero of the Matterhorn, “On the Ascent of the Aiguille Verte,’—a 
mere narrative of bold adventure,—seemed to have most attractions for 
the crowded audience assembled on the day the three memoirs were 
read. Mr. Adams-Reilly is now well known as the author of a much 
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improved detailed map of the Mont Blanc chain ; he exhibited to the 
Section the large original drawing of his map; and his paper was 
descriptive of the various surveys which had been undertaken in the 
district, and the causes of the gross errors that existed in other maps, 
especially that published by the Swiss Federal Survey. The errors 
in their delineation of the chain arose from the fact that only a small 
portion of it belongs to Swiss territory, the rest being Sardinian, and 
the official surveyors of the two countries working at different times 
up to the summit of the ridges constituting their respective frontiers, 
produced maps which could not be fitted into each other. The Swiss 
in dovetailing the Sardinian map with their own made a most serious 
blunder, for their surveyors, in carrying their triangulation up the 
eastern side of one of the ridges on the Sardinian frontier, which 
had been already triangulated by the Sardinians on the western side, 
mistook the position, and inserted it on their map as a separate 
mountain chain. In doing this, and to reconcile it with the rest, it 
was necessary to annihilate four square miles of glacier, and to pull 


. together into one two mountains which had previously stood apart, 


different in name, separated by a distance of more than a mile, and 
differing in recorded height by nearly 700 feet. Mr. E. Whymper, 
as related in his own paper, was the companion of Mr. Adams-Reilly 
in his survey during the summer of 1864. Their intentien was to 
have ascended the Aiguille Verte together, but the difficulties seem to 
have been too great; and it was reserved for Mr. Whymper alone, 
with two guides, Almer and Biener, to accomplish the feat during the 
present summer. The third Alpine paper was by Mr. G. 8S. Mathews, 
on the “ Ascent of Mount Blanc, by the Glacier de Brenva.” The 
author was highly complimented by Professor James Forbes, who © 
made a few observations on the three papers, for having accomplished 
what had previously been deemed impossible; and for having added 
several facts of great topographical importance, during his ascent. 


Turning to Asia, there were first two papers on Palestine: one, a 
“Report of the Results of Surveys relating to the Water Supply of 
Jerusalem,” by Capt. T. M‘Neill, and Capt. Wilson, C.E.; and the 
other, “ On the Exploration of the Holy Land, as proposed by the 
Palestine Exploration Fund,” by Mr. G. Grove, Secretary to the Fund. 
The first mentioned seemed to belong as much to Engineering as 
to Geography, but communicated several new and interesting facts 
relative to the physical aspects of the neighbourhood of Jerusalem. 
The authors explained the non-existence of rivers by the porous nature 
of the soil, washed down the steep hill sides by heavy rains, and 
accumulated in the valleys, for instance in the valley of Urtas, to the 
depth of at least twenty feet. The surface water sinks through this 
and runs in subterranean courses to a great distance. It was only by 
reconstructing the terraces of the hill sides which probably existed 
formerly, and thus preventing the soil from being washed down, that 
the ancient fertility of the land could be restored. Mr. Grove's paper 
was of the nature of an appeal for support to the scheme of explora- 
tion proposed by the Palestine Exploration Fund, which Pt a very 
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fair commencement seems now to require a fresh stimulus. In the 
interesting discussion which ‘followed the reading of the paper, the 
Rev. H. B. Tristram spoke of the much better chance of discovering 
ancient Jewish remains, in retired country places than in the city of 
Jerusalem, where the Society intended to commence operations, He 
gave his own experience in Tunis as an example. Whilst there he 
was for some time the companion of Dr. Davis in his excavations on - 
‘ the site of Carthage. They had to dig through stratum after stratum 
of Roman and more recent remains before they reached a single Punic 
inscription ; whereas in an outlying place at a distance from Carthage 
i he discovered abundance of Punic remains by simply scratching the 
ground. He thought it would be similar in Jerusalem, and moreover 
the Romans used up old Jewish masonry in building their edifices. 
‘ The best course the traveHders employed by the Association could 
a pursue would be to cultivate the good will of some semi-Fellahin 
tribe, who retained by tradition the names of ancient places mentioned 
. in Exodus and Numbers, and set to work on the sites pointed out by 
| them, which would probably be often some mound hidden in a wood. 


Akin to the foregoing was a paper by Colonel Pelly, entitled 
| ** Notes on Arabia,” which contained some few details not included in 
| a former paper on his journey to the Wahabee capital, lately contri- 
| buted to the Royal Geographical Society. 


| After an amusing anecdotical paper, “On City Life in Bokhara,” 
by the Hungarian Dervish, Dr. Vambéry, Sir Henry Rawlinson 
addressed the Section on the subject of the Russian Frontiers in 
| Central Asia. He said that some few years ago the Russian boundaries 
extended from the northern shore of the Caspian Sea, by a long bend 
to the north, towards the limit of Chinese Tartary, and were separated 
on the south from the Khanats of Khiva, Bokhara, and Khokand— 
three countries which occupy the space between the Caspian and 
Chinese Tartary—by a wide region of Steppes, peopled by various 
tribes of Kirghises. A line of outposts, called the Orenburg and 
Siberian line, marked the course of this frontier. For many years 
their hold on the territory was but slight; and in 1847 they con- 
structed three forts in order to strengthen it. They penetrated to 
the south of the Kirghis Steppe by sending a force in armed steamers 
up the Jaxartes river, which discharges itself into the Sea of Aral. 
The Steppe is traversed by few roads, but one of these is of great 
importance, extending from Orsk, north of the Aral, to the Jaxartes. 
It is traversible nearly throughout by wheeled carriages. By dint of 
gradual encroachments during the last few years, the Russians have 
occupied the whole of the Kirghis territory, and now their frontier 
extends along the Jaxartes to Fort Perofski, and thence through 
part of the Khokand territory to the south of Lake Issyk-kul. They 
have thus advanced a thousand miles from north to south in the 
direction of British India, during the time that our own possessions 
3 have extended a thousand miles from south to north. The present 
| distance between Peshawar, our real northern boundary, and the 
nearest point of the Russian fronticr, had been ascertained lately by 
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our agents, who had traversed the distance, to be about one thousand 
miles; but the distance from the territory of our tributary Kashmir 
to the same point, is only from four to five hundred miles. 


Passing to Africa, the first subject which came before the Section 
was the discovery of the new Nilotic Lake, Albert Nyanza, by 
Mr. Samuel Baker. It was a great disappointment to the meeting to 
learn that the adventurous explorer himself had not arrived in 
England, as it was expected he would have been present to give a 
fuller account of his discovery. According to his last letter he 
intended to leave Khartum on the 21st of June, so that some obstacle | 
has intervened to delay his homeward voyage. His letters, the con- 
tents of which have already been made public in‘ The Times’ news- 
paper, were read to the Section, and a discussion took place on the 
relative values of his.discovery and those of the late Captain Speke. 
A large diagram of Africa was also exhibited, on which the new lake 
(copied from Mr, Baker’s own sketch-map sent home from Khartum) 
was represented in the position assigned to it by its discoverer. It 
appeared a little larger than the Victoria Nyanza of Speke, and lay 
to the west of it, running in a north and south direction, but with a 
long bend at its southern extremity to the west. It covers the Luta 
Nzige as represented on Speke’s map, and also part of the smaller 
lake Rusisi, which Speke had heard of from the natives of Karagwe, 
and which evidently forms part of the same vast inland sea. The 
speakers, Sir Roderick Murchison, Mr. F. Galton, and Sir Henry | 
Rawlinson, all agreed that the discovery confirmed the accuracy of 
Speke’s map in so far as concerned the discharge of the waters of the 


_ Nile after leaving the Victoria Nyanza into another vast lake, but the 


President.reminded the meeting that the fact of the exit from the 
lake of the Nile (or the river which flowed past Gondokoro), still 
remained to be settled by direct observation. 

The only other paper on Africa was one by Mr. Thomas Baines, 
the artist-traveller, descriptive of the Victoria Falls of the Zambesi, 
which he visited in 1862, spending several weeks on the spot, survey- 
ing the district, and sketching and photographing the scenery. A 
large series of oil-sketches besides diagrams, and a model of the 
Falls, all the work of the author, were exhibited, and conveyed a far 
clearer idea of this wonderful feature of Central Africa, than had 
hitherto been possible. The cataract is produced by the river, ata 
place where it is a mile-and-a-quarter broad, dropping into a deep 
narrow chasm which stretches entirely across its bed. From this © 
transverse cleft the waters escape by a narrow passage into a long © 
zigzag gorge, which continues for several days’ journey down stream. 
The height of the cataract is about 400 feet, and the width of the 
chasm from 70 to 180 yards. From the bottom a dense cloud, or 
series of clouds, of spray arise to the height of about 1,200 feet, and 
the perennial shower of scintillating water-drops give rise in certain 
aspects to brilliant double rainbows. 


Two papers were read by Colonel Pelly, on islands in the Indian 
Ocean, and off the east coast of Africa: one, the a group, 
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and the other, the Comoros. The Seychelles, according to the 
author, are the summits of a group of granitic mountains — sur- 
rounded by banks of coral, and consist of thirty islands, varying in 
size from a length of seventeen miles to islets containing only a few 
acres. ‘The Comoros are larger islands, and four in number, one of 
which, Mayotte, is under French influence, they having a naval 
station on the islet Zaondzi, close to its shores. The Seychelles 
when discovered were destitute of inhabitants, but the Comoros were 
found to be peopled by an aboriginal race, of which. scarcely any 
record remains, the islands having been for some centuries dominated 
by immigrant Arabs. Comoro proper, the largest and northernmost 
island of the group, is the least known, although the most remarkable 
in its physical features. Active volcanoes, 8,000 feet high, rise from 
its surface and pour forth streams of lava, which flood their flanks 
and rear or obliterate islands in the surrounding ocean. When the 
English consul, Mr. Sunley, recently visited the island, after an 
absence of four years, he found a lava reef, three quarters of a mile 
in length, jutting out near his old landing-place and perplexing his 
topography. | 

There was a short paper by Mr. Robert Swinhoe, entitled 
** Additional Notes on Formosa,” and supplementary to a more 


elaborate paper, which he read at the Newcastle Meeting in 1863. 


On Australia there was only one short paper, a sketch of the 
journey recently (in 1864) performed by Mr. Dunean McIntyre across 
the continent, from the Darling river to the Gulf of Carpentaria. 
This journey has excited great interest in Australia, owing to the 
discovery, by Mr. McIntyre, near the banks of the Flinders river, of 
supposed traces of Leichhardt. The traces consist of two trees 
marked with the letter L, and, from the age of the incision, believed 
to indicate a Leichhardtian camp; and of two old horses with half- 
effaced brands upon them, found straying in a region where no 


horses were ever left by any subsequent explorer. The geographical 


results of the journey were the discovery of a fine stretch of pastoral 
country,—smooth, undulating downs,—stretching from the stony desert 
of Sturt to the northern coast range, and of four new rivers north- 
west of Cooper’s Creck. The journey from Cooper’s Creek to the 
sea occupied only thirty-four days, a little more than half the time 
taken by either Burke or McKinlay. Mr. McIntyre’s object was the 


discovery of a good route for stock to Northern Australia and the — 


Gulf of Carpentaria, in which he appears to have succeeded. He 
found that no impediment exists to the construction of a carriage 
road or railway from the Darling river to the Gulf. 


The question of North Polar Exploration was discussed in two 
papers having that title, one by Mr. C. R. Markham, and the other 
by Admiral Ommanney. Mr. Markham marshalled with great force 
the various arguments in favour of the Smith Sound plan, as propo 
last winter by Captain Sherard Osborn, and already made known to 
the public. He quoted Sir Leopold McClintock as an advocate of 
this route, as the best for attaining the ends of a North Polar expedi- 


— 


o 
. 
> 
a 
; 


1865. | Geography and Ethnology. 751 
tion, which are not simply to go to the Pole and back, but to explore, 
in the interests of various branches of science, the unknown area that 
surrounds the Pole. This could be done only by well-organized 
sledge parties, supported by two vessels stationed at a distance apart 
from each other. All the scientific societies of London which were 
invited by the Royal Geographical Society to co-operate with them in 
endeavouring to obtain the despatch of an expedition, were stated to 
have returned answers expressive of the great advantages to their - 
respective sciences which would accrue. Mr. Markham adduced 
various known facts to prove that a sea voyage to the Pole, between 
Spitzbergen and Nova Zembla, as advocated by many, would be 
impracticable, and in this he was supported, in the discussion which 
followed the reading of the papers, by Mr. Alfred Newton, who had 
recently been in Spitzbergen, and stated that the Norwegian walrus- 
hunters had sighted land at various points between the two groups of 
islands, and had proved that they were connected besides by an> 
impassable barrier of ice. The arguments in favour of the adoption 
of the Spitzbergen route by an English expedition had now lost much 
of their force, as a German expedition was being organized at the 
invitation of Dr. Petermann. <A pioneer vessel despatched from 
Hamburg a few weeks ago had broken down soon after leaving port, 
but it was intended to renew the attempt next year. It behoved 
English geographers therefore, as the Spitzbergen route was now — 
pre-occupied, to concentrate their endeavours on the obtaining of an 
expedition to penetrate vid Smith Smith. 


A short paper, “On Explorations in the Interior of Vancouver’s 
Island,” by Mr. Robert Brown, narrated the various journeys performed 
by an expedition despatched by the Vancouver’s Island Exploration 
Committee, under the leadership of the author. Numerous rivers, lakes, 
chains of mountains, coal beds, and gold diggings were discovered, but 
the interior of the whole southern half of the island was found to contain 
very little land adapted for pasture or agriculture. Travelling south- 
ward, along the continent of America, the next paper was one by Dr. 
Cullen, ‘“‘On the Isthmus of Panama and Interoceanic Ship and Canal. 
Routes ;” who also contributed an Ethnological paper, “ On the Darien 
Indians.” The Panama paper described all the various routes which © 
had been proposed for a ship canal from ocean to ocean across the 
narrower parts of America, ending by advocating the Darien route, or 
that between Caledonia Harbour, on the side of the Atlantic, and the 
Gulf of San Miguel, on that of the Pacific. The last Geographical 
paper to be named was ‘‘ On the Ascent of the River Purus,” by Mr. 
William Chandless. This was stated by the President to be, in a 
geographical point of view, the most important one which had come 
before the Section ; but owing to its length, and the shortness of the time 
for the Sectional business, only a few extracts could be read. He said, 
however, that it would form the subject of one of the evening meetings of 
the Geographical Society in the ensuing session. Mr. Chandless appears 
to be an English gentleman travelling for pleasure in South America, 
who, hearing of the failure of a Brazilian expedition to ascend this 
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most important branch of the Amazons, in which, according to native 
report, there existed no impediment to navigation, resolved to attempt 
its exploration himself. Besides the importance of the Purus as a 
prospective channel of communication between the Atlantic (vid the 
Amazons) and the rich southern provinces of Peru, east of the Andes, 
it has been for many years an object of great interest to geographers, 
owing to the mystery connected with its source. Its head waters have 
been presumed to be the river Madre de Dios, which flows from the 
Andes, in Southern Peru, and is supposed to be the seat of retirement 
of a large number of Inca Indians, who have effectively resisted all the 
attempts of white men to descend on its waters. Mr. Chandless 
ascended the Purus from its mouth a distance of 1,866 miles, and did 
not reach its source, but found it dwindled to a rivulet, lying 2° to the 
N.N.W. of the Madre de Dios. He met with tribes of Indians who 
had never had intercourse even with the semi-civilized tribes, and has 
constructed a complete map of the river from astronomical observations 
and compass bearings. | 


The Ethnological papers, as we have already hinted, were some 
of them of a Philological cast, some Anatomical, others Geological 
and Archeological, others even Historical, and the residue only purely 
Ethnological. The Philological series were :—1. “On the Origin of 
the Hungarians,’ by Dr. Vambéry, an argumentive paper, proving, 
from a careful comparison of the grammatical structure of languages 
founded on the author’s original observations, that the Hungarians are 
descendants of the Turco-Tartar nations dwelling in the western part 
of Central Asia; 2. “On Language and Ethnology,” by the Rev. Mr. 
Farrar; and 3, “On Negro-European Dialects of the Negroes of 
Surinam and Curacao,” by Mr. E. B. Tylor. This last was an inves- 
tigation of the curious, degraded idiom, compounded of various 
European languages, which has been developed amongst’ the isolated 
Negro populations of the countries mentioned ; and from it the author 
deduced the conclusion that Philology was not a reliable guide in the 
affiliation of races. The papers of Anatomical aspect were, one “On 


the Influence of Civilization upon the’Cerebral Development of the 


Different Races of Men,” by Mr. R. Dunn; and another, “ On certain 
Simious Skulls, with especial Reference to a Skull from Louth, in 
Ireland,” by Mr. C. Carter Blake. The last-mentioned related to a 
modern skull, recently found at Louth, which bore a strong resem- 
blance to the celebrated Neanderthal cranium ; and it was shown that 
the contracted forehead, and other characters which had led some 
writers hastily to infer simious affinities in the Neanderthal skull, 
were due, as in the Irish specimen (exhibited to the meeting), to 
the premature closing of certain sutures. Of the Geological and 
Archeological papers in this Section, our limited space will not allow 
us to speak; besides, they come more properly under the Geological 
Section. 
H. W. B. 
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NOTES AND CORRESPONDENCE. 


On the Probable 


Conditions 


(Past and Present) of the Lunar Surface. 


By T. Clifford Allbutt, M.A., M.B., Cantab. 


I LATELY took up the number of 
our Journal, published in January 
ast, and in it I find a letter from 
Mr. Nasmyth, in which he specu- 

lates on the vast antiquity of the 
lunar surface. By it I was re- 

minded ofa previous communication 
by Mr. Nasmyth on a like subject, 
which was accompanied by a most 
admirable lithograph of a portion 
of the lunar surface. As I read 
these remarks certain speculations, 
which I have long entertained, rose 
in my mind, and I now offer them 
to you for what they may be 
worth. Mr. Nasmyth says in his 
letter of January, that “the moon 
in all reasonable probability never 
possessed an atmosphere or water- 
envelope.” He said, also, in his 

former communication (which I 
find in your number for July, 1864) 
that the moon is not necessaril 
a “useless waste of extinct vol- 
canoes,” although it be “unfitted 
for animal or vegetable existence 
as known to us,” &c. &c. In these 
and in many similar places Mr. 
Nasmyth doves but speak as all 
competent astronomers speak of 
the moon, as being now a hideous 
waste, airless, waterless, and life- 
less ; and as having probably been 
so always. Now, sir, I cannot but 
take a view, which to some degree 
differs from this. As regards the 
present state of the moon, I am in 
full agreement with Mr. Nasmyth 
and other admirable observers whom 
I trust far better than I trust my- 
self. I differ with them in regard of 
their inference as to the past states 
of the moon. I may be allowed to 
quote from Mr. Nasmyth’s first 
paper, the following line, “‘ particles, 
originally existing in a diffused con- 


dition, were by the action of gravi- 
tation made to coalesce and so to 
form a planet.” It will be seen on 
reference that he thus speaks in 
explanation of certain volcanic phe- 
nomena common to the moon and 
to our own planet; and that he 
speculates on their common origin 
and similar development. The con-— 
sequents which we find in the moon 


being so far almost identical with 


those which we find in the earth, 
we are justified in expecting that 
the antecedents were also identical, 
or nearly so. 

I am glad to have this common 
starting point, and these common 
results, from which I may ask Mr. 
Nasmyth to pass to a consideration 
of transition states. 

Now, sir, no discoveries have in- 
terested us more than those by 
which we have learned that the 
constituent elements of our own 
planet correspond in great measure, 
if not thoroughly, with those of 
other heavenly bodies. These dis- 
coveries justify a presumption that 
the moon, which as a mass of mat- 
ter lies adjacent to us (and has even 
by some been supposed to have 
been ejected or detached from our 
own planetary mass at some early 
urlod of consolidation), consists of 
elements the same, or nearly the 
same, as those of which the earth 
consists. Weshould then further 
presume that, if subject to like con- 
ditions, the mass of the moon would 
also tend to pass through stages of 
existence corresponding to those of 
the earth. Some of those condi- 
tions, however, are widely different, 
as, for instance, the relation of 
volume to superficies, the power of 
gravitation, and some others. Still 
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these differences are such as to 
affect the periods of the moon’s 
development, rather in degree than 
in kind; in time, for instance, or in 
intensity. May we not therefore 
reasonably cas per when the mass 
of the moon had only cooled down to 
the state in which the earth now is, 
that at such period of her existence 
the relative densities of the various 
component elements, one with 
another, might resemble those 
which we now see on the earth; 
and that certain of them might 
then exist in a fluid or gaseous 
state, and form such watery and 
atmospheric envelopes as we pos- 
sess? Owing to the small mass of 
the moon, this stage would be of 
much shorter duration than with us, 
but are we not bound to assume, in 
default of proof to the contrary, 
that it has been traversed? Our 
paltry experiments can give us but 
a feeble conception of the results of 
the intense cold of the now shrunken 
and burnt-out mass ; but it is quite 
in analogy with them to suppose 
that those limits may be passed 


within which elements can exist - 


as fluids or gases. It is indeed, 
da priori, unlikely that the moon 
should now possess such envelopes. 
We must remember that the fluid 
and gaseous states are but states of 
relative densities, and do not inhere 
in the nature or constitution of any 
particular element. 

I would now ask permission to 
poet these speculations a step 
arther, to carry them on from the 
physical to the possible vital. en- 
dowments of the moon. The 
present want of life upon the moon 
is even more certain than the want 
of air and water: but must this 
have always been so? To repeat 
my former suggestions, I may say 
that the mass of the moon must 
in cooling have passed through a 
temperature more or less fitted for 
certain forms of life. Its constituent 
elements, moreover, being in all like- 
lihood similar to our own, we may 
well conceive that they would de- 
velop into similar combinations ; 
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that is, into combinations fitted for 
the support of life. 

If such combinations existed, we 
have no reason to conclude that 
the gift of life was withholden 
from the moon; or if life be looked 
upon simply as a product of plane- 
tary change, we have every reason 
to suppose that it would find its 
place in the weaving together of 
the moon’s processes. I cannot 
then help looking upon the moon, 
now cold and dead, as having once 
passed through the bloom of life, 
that bloom which will one day pass 
away from this beautiful earth when 
all we who dwell in it are beyond 
its gates. On the other hand, I 
would rot have it supposed that I 
overlook the many difficulties which 
oppose me, such, for instance, as the 
[ota aspects which the moon 

ears to the sun. 

Nor do I ask that the moon may 
be regarded with certainty as a 
depopulated world; I only ask 
whether the probabilities from 
analogy are not strong enough to 
make us pause before we speak 
unhesitatingly of the moon as of 
a body blasted from its birth. It 
may be urged against me that my 
spoonmnont are too fanciful, and 
that mere dreaming of possible 
pasts’ is no gain to science. | 
should reply that I did not initiate 
the dreaming process. It is not 
for me now to assert, though it 
may well be asserted, that any 
speculation on the past history of 


heavenly bodies is full of gain to- 


science. All I have now to do is 
to offer one inference in place of 
another, to show that in this argu- 
ment from the known to the un- 
known, two solutions at least are 
possible, and to show if I can that 
one is more probable than the 
other. With my apology for in- 
truding so far upon your space, I 
remain, sir, yours faithfully, 


T. CLIFFORD ALLBUTT, 
Physician to the Leeds Infirmary, 


Leeds, Aug. 28, 1860, 
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On Petroleum Springs in the Eastern Crimea, and on the Shores of the Sea 


of Azof. 


AmonG the many sources of supply 
that the demand for illuminating 
and lubricating oils has brought 
into notice, there are some that 
have been known to _ half-savage 
races from time immemorial, and 
actually used for similar purposes 
to those for which they are now 
applied. Some of these, though 
hitherto neglected, are both abun- 
dant and important. The shores of 
the Caspian Sea where the perpetual 
fires of Baku have been objects of 
pagan worship for at least two thou- 
sand years, and some islands of the 
Caspian where naphtha springs yield 
a yet larger supply, are well known 
instances. These places now suppl 

petroleum and oils, such as we ca 

“paraffin oil,” to a great part of 
Asia Minor and the south of Russia. 
Conveyed by water to Astrakhan, 
and thence by the Volga, they reach 
Nijni Novgorod and are carned 
to Moscow. Conveyed by land 
across Georgia, the prepared oils 
are used almost to the exclusion of 
every other kind of 
material at Teflis, now a large an 

important city, and there seems no 
limit to the quantity that could be 
used even at a-very high price if 
the supply were sufficiently large. 
At various places, as near Teflis 
itself, there are petroleum springs, 
but they are not available, as the 
rock oil cannot be used without 
distilling, and there is no apparatus 
for that purpose. Still farther west, 
at the extremity of the great chain 
of the Caucasus, there is a large and 
remarkable district, more than a 
hundred miles from east to west, 
commencing with the delta of the 
Kuban and the peninsula of Taman, 
and ending in the Putrid Sea, 
remarkable throughout for those 
curious phenomena known as ‘mud 
volcanoes ” or salses,"-—some in an 
active state, and some recently ex- 
tinct,—for springs of mineral water 
loaded with sulphur, sulphuretted 
hydrogen, nitrogen, and other gases, 
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and for wells of petroleum, either 
with or without water. | 

These latter are far too important 
in the present state of the oil mar- 
ket to be matters of indifference, 
Wherever. petroleum can be ob- 
tained of tolerably good quality, 
and in tolerable abundance, not too 
far from a place of shipment, it will 
of course attract attention. Oils — 
from certain deposits near Kertch, 
in the eastern part of the Crimea, 
have already been shipped to Eng- 
land, although the local demand 
will probably prevent any great 
exportation, even if the quantity 
raised should be very much larger 
than it has hitherto been. 

The Crimea is by no means inac- 
cessible, and even the extreme ports 
of the sea of Azof, Berdiansk, and 
Taganrog are well known to all 
interested in the bringing of corn 
from the vast steppes of Russia to 
the English market. The sea of 
Azof is approached by the some- 


‘what shallow straits of Kertch, the 


ancient Cimmerian Bosphorus, a 
passage between the peninsula of — 
Kertch, a long straggling tract of 
land terminating the Crimea to the 
east, and the peninsula of Taman, 
an equally long and much more 
straggling land projecting from the 
western extremity of the great Cau- 
casian chain, and containing the 
low swampy delta of the river 
Kuban, which is the main stream 
conveying the water falling on the 
northern watershed of the Caucasus, 
The upper part of the Black Sea 
where it enters the sea of Azof is 
shallow, and the sea of Azof itself 
has nowhere more than a few 
fathoms of depth. Older tertiary 
rocks covered by tertiaries of newer 
date are here the only rocks to be 
seen, but they are often much al- 
tered, though the country is either 
a dead level, or consists of rolling 
ground, formed by the removal of 
beds of hard limestone, by denuda- 
tion probably after fracture, and by 


‘ 
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the scooping out of wide, shallow 
valleys originally formed by faults 
and small elevation axes. The only 
exception to this state of things, is 
when conical hills, detach or 
grouped, rise up out of the plains 
and present the curious appearance 
of mud more or less liquid, welling 
slowly from an orifice in the ground, 
hillocks by the material 
erupted, and allowing of a slow 
escape of certain gases, of which 
nitrogen and sulphuretted hydrogen 
seem to be the most frequent. 

In a visit I have recently paid to 
this part of the world, I have been 
greatly interested by the mode in 
which these mud volcanoes are con- 
nected with petroleum wells, and 
by the essential difference that seems 
to exist between the conditions 
under which petroleum is found in 
the United States and Canada, and 
those met with in the East. In the 
former, as is well known, large quan- 
tities of oil are tapped, as it were, 
in the interior of the earth, where 
stores of this mineral exist under 
heavy pressure, and where it is 
kept down by beds of limestone or 
sandstone more or less nearly hori- 
zontal. Once tapped, the pressure 
causes the oil to rise up to, or even 
far above, the surface, just as water 
rises in an Artesian well. The pe- 
troleum obtained in the Crimea dif- 
fers greatly in the circumstances of 
getting it, owing to the total differ- 
ence of the geological conditions 
of the rocks. In its general nature 
it is, however, quite similar. 
- oil is found only at the bottoms of 


“a wells, into which it rather oozes 


than pours from the natural stores 
in the interior of the earth, what- 
ever and wherever they may be. 
The Tatars—the old inhabitants of 
the Crimea—have sunk innumerable 
small wells, of which the indications 
may still be traced, and from the 
position of these may be obtained 
an idea of the nature of the sources 
of supply. The wells thus indicated 
are almost without exception in 
narrow bands, extending often, but 
not always, along the axis of east 
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and west valleys, midway between 
the limestone cappings to the north 
and south. 

The petroleum springs of the 
Crimea are entirely confined to the 
eastern part of that land, and 
almost entirely to the peninsula 
of Kertch. There are several very 
well-marked belts of country in 
which wells sunk a few yards into 
the soil yield more or less naphtha 
of very fair quality, and in most 
cases these have long been known 
and worked, though only to a very 
small extent. During the early part 
of spring, and also in the early part 
of summer, the position of the 

troleum is considered to be 
marked by lines of different colour 
to the rest of the soil. In the 
early part of the spring these lines 
are greener, and in the early sum- 
mer they are yellower than the 
rest of the land. This, if it can 


really be depended on as a useful 


guide in the discovery of fresh 
sources of supply, must be due to 
the influence of the oil on the 
soil where the naphtha crops out. 
The whole belt of land containing 
mineral oil is considerable, reaching 
across from the sea of Azof to the 
Black Sea as far as Arabat and 
Kaffa, and it may extend even 
farther to the west in the steppes. 
Beyond Arabat there are, at any 
rate, numerous springs of petro- 
leum, as well as of sulphuretted 
hydrogen, in the Putrid Sea, whose 


name is derived from the oppressive 


smell of rotten eggs that pervades 
the whole atmosphere in this curious 
expanse of saline water, It is pro- — 
bable that the supply of mineral oil 
is both very large and very near the 
surface in many parts of the country 
where the geological conditions are 
favourable. 

While examining the most pro- 
ductive and most remarkable of 
the naphtha-yielding springs, I was 
struck with their marked relation 
to the structure of the rocks, the 
existence of faults and anticlinal 
axes, and the numerous and sys- 
tematic groups of mud volcanoes 
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and salt lakes that meet one at 
every turn in this curious country. 
It must not be supposed, however, 
that all the innumerable conical 
hills and hillocks seen in the East- 
ern Crimea are of volcanic origin. 
It is as certain that a great many 
are of purely artificial origin, as 
that others are natural, and built 
up entirely of mud. Nowhere, for 
instance, are tumuli so common, 
nowhere are old cairns more sys- 
tematic, and nowhere have real hills 
been more curiously encased and 
cut into definite shapes by an- 
cient peoples who once inhabited 
these lands. But nowhere, also, 
is it easier to recognize the little 
cone derived from the slow out- 
pouring of soft mud, and distin- 
guish the natural crater of an 
extinct volcano, though it may 
now be a pool of rain water. 


Fig. 1.—Section across the Valley of Beshevili. 


a > 
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. Limestones nearly horizontal. 

Shaley clays dipping 45%, but in opposite 
directions on the two sides of the valley. 

Pits to the oil-bearing bed d, 

Boring down 500 feet in clays. 

Bed of iron oxide. 

Oil-bearing bed. 
Horizontal Scale—One inch to a mile. 


As a general rule, the petroleum 
wells are at some little distance 
from the mud volcanoes and the 
salt lakes. One of the most re- 
markable groups is that of Beshevli, 
about fifteen miles west of Kertch. 
The valley in which the springs are 
found is of considerable length, 
running east and west. A section 
across the valley at a place where 
several natural sections show the 
structure is given in the above 
diagram, A well-defined band of 
nodular clay ironstone (c), some 
inches thick, is seen in a small 
ravine, dipping 56° SSE. About 60 
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ards to the north, at b, is a rotten 

luish clay, cropping out at the 
surface, loaded with naphtha. Into 
this clay a hole dug two feet rapidly 
becomes filled with naphtha to a 
depth of some inches, and on reach- 
ing this clay, by wells dug from 20 
to 50 feet, very uniform and impor- 
tant supplies are produced. Some 
of this naphtha is of a deep-green 
colour, thin and transparent. 

The oil-bed at Beshevli crops out 
along a line more than a mile in 
length in the valley of the same 
name, and probably extends farther, 
in both directions, than it has yet 
been proved. Numerous old wells, 


‘dug by the Tatars, are to be found 


— the line, and I counted up- 
wards of a modern sinkings, 
varying from a few feet to about 50 
feet, all of which had been more or 
less successful. Many others, sunk 
at a little distance from the line 
thus marked, and to a much 
greater depth, were failures. 


N One in the lowest part of the 


valley ()), bored 500 feet to the 
north, a little beyond the crop, 
yielded no trace. About half a 
mile farther to the north there 
were springs so loaded with sul- 
phur, as to coat the water with 
a film to a great distance, and 
eover all the rocks in the neigh- 
bourhood. At the place (¢) where 
these springs come out, limestone 
overlies the rotten clays, shales, 
and ironstones unconformably. The 
rock itself that Sage the sulphur, 
dips heavily to the north, and thus 
shows the presence of a fault or 
anticlinal axis in the valley, be- 
tween a and e. There was every- 
where proof that near the place 
where the belt of naphtha wells is 
traceable, there was a change of dip 
marking local disturbance and dis- 
placement of the strata. 

Although the petroleum springs 
of the valley of Beshevli have not 
actually been traced more than 
about 2,000 yards from east to 
west, there are, as I have already 
mentioned, good indications of the 
continuance of the same condition 
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of the rocks for some distance, 
The valley, however, terminates 
some distance beyond the last well, 
and the limestone conceals the oil- 
bearing beds for another two miles, 
after which there are strong sulphur 
springs in across valley between 
the valley of Beshevli and the coast 
Beyond this 
are the waters of the sea of Azof. 
Another remarkable and interest- 
ing petroleum spring is within a few 
miles of the town of Kertch, to the 
south-west ; and here also the geo- 
logical conditions are both curious 


and instructive. Ina valley running» 


westwards into the country, but not 
opeuing from the sea, enclosed be- 
tween hills capped with limestone, 
one of which is very celebrated in 
ancient history as the tomb of Mi- 
thridates, there is seen a conical 
hill with a large crater open on the 
side towards the north, and on ap- 


proaching the hill the opening is- 


seen to resemble another valley, and 
to contain other much smaller cones 
of various size, some extremely per- 
fect, and one perhaps 50 yards in 
circumference at the base. Close to 
the base of this cone, to the west, 
a well has been sunk in rotten clays 
and shales, sandstones, and nodular 
masses of iron, all dipping about 
70°? to north. In this well oil was 
reached at 17 feet, at a bed overlying 
the nodular ironstone. From 17 feet 
to 60 feet there was always some 
oil, and at 60 feet a band of sand- 
stone was cut through. This rock 


was saturated with bitumen, and 


below it petroleum came into the 
well with great rapidity. Three feet 
lower the ground was so soft and 
tough as to rise up and render any 
further sinking impossible with the 
means at hand. A bore was then put 
down, and the oil stood at 63 feet 
above the bottom of the bore at the 
time of my visit, and was replaced 
very rapidly when removed. The 
naphtha raised was of excellent qua- 
lity, and remarkably clear and pure. 
There was no water whatever in the 
well or boring. 

The ground where this well was 
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sunk is about 100 feet above the 
level of the Black Sea, measured by a 
good mountain aneroid. About 50 
yards to the south is an active mud 
volcano, and several small cones re- 
sulting from the eruption of mud 
are to be seen in an east and west 
line from this point. Some of them 
are at a considerable distance, and 
besides them sulphur springs ap- 
pear both to the east and south. 
A very few yards beyond the line 
of the mud volcanoes to the south 
several borings have been made, 
but no trace of petroleum has been 
found. 

Other borings nearer the well 
have shown a trace of oil, and a 
strong bituminous odour was found 
to characterize all the strata, but 
no sinkings have been successful 
that have not reached the saudstone. 
There can be no doubt that the 
source of supply of oil in this case 
is limited to the line of strike of a 
certain stratum, and it is more than 
probable that here, as at Beshevli, 
there is a reversion of strata and 
an anticlinal axis close by. At this 
point, however, I was unable to ob- 
tain proof of the axis by independent 
observation, for though the lime- 
stone capping the shales dips to the 
south, the shales are quite inde- 
pendent of these limestones. The 
existence of the line of mud voleanoes 
is however sufficient to justify the 
assumption that there is a fault or 
fissure communicating with the seat’ 
of chemical changes and operations 
in the interior of the earth. 

A remarkable instance of petro- 
leum springs is to be found on the 
shores of a salt lake some ten miles 
to the south of Kertch, close to the 
line of coast. The lake is large but 
shallow, and its level is a few feet be- 
low that of the Black Sea. It is called 
‘Tchongolek.’ It is separated from 
the sea by a low bank of shelly sand 
a few feet above the highest level 
of the Black Sea, so that there is at 
no time free communication between 
the two waters, and the level of the 
lake is permanently below that of 
the adjacent open sea by at least 


— 


1865.] 


five feet. <A cliffof shelly calcareous 
sandstone, of considerable hardness 
and from thirty to forty feet high, 
containing exclusively the shells of 
common species still inhabiting the 
Black Sea, exists on the north side 
of this lake, and is of some extent, 
since a road is worn or cut through 
it by which the lake is approached. 
The lake is very salt, and its waters 
are largely evaporated for the manu- 
facture of salt for local use. It is 
evident that the lake has been much 
reduced in this way, for there is a 
level tract of nearly a quarter of a 
mile of mud between the banks and 
low cliffs that enclose it and the 
present water. The lake is pear- 
shaped, about two miles across in 
most parts, but there is a kind of 
inlet opposite the sea running an- 
other two miles into the country, 
and, perhaps, sometimes receiving a 
small amount of local drainage. On 
the south side of this lake (at @ in 
the chart, Fig. 2) one is struck by 
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the conical form of a part of the 
shore, and the appearance of a large 
semicircular space like an amphi- 
theatre 300 yards across, scooped 
out and open towards the east. This 
~ is a hill of marly and shelly lime- 
stone, with gypsum, soft when wea- 
thered but very hard in the inside. 
Towards the east and north these 
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rocks form nearly vertical cliffs 60 
feet high, the rock pitching more 
than 45° to the north on the north 
side, and more to the west on the 
east side, 

Just beyond the foot of these 
limestone cliffs to the north there 
is a line of petroleum springs. 
These are made known by the bub- 
bling up of gas, accompanied by 
mineral oi], through the mud and 
water of the lake. They are also 
clearly indicated on the banks of 
the lake by a number of old Tatar 
wells, which range nearly east and 
west. Close to some of these old 
wells, and in various other positions, 
wells have been sunk nok borings 
made in modern times. These vary 
in depth from 30 to nearly 500 feet. 
Some are through small depths of 
limestone into clay, others through 
surface accumulations to limestone, 
others through limestone only. 
Only some are successful, and the 
general result is that the petroleum 
must rise through or very near to 
a fault of considerable magnitude, 
which has thrown up the limestone 
to the north, on which side they 
have been denuded and their thick- 
ness much diminished. Where the 
fault is cut is apparently the place 
where most petroleum issues, and 
where after this the limestone is 
pierced, as in one of the wells, the 
supply of oil is diminished, and it 
comes up mixed with a good deal of 
water. Thesection in the next page 
will illustrate the nature of the case, 
and is proved by a number of sink- 
ings, of all of which I have the par- 
ticulars. Borings on either side of 
the line of fault have failed to reach 
anything more than the merest 
ray of naphtha. In «this 
case there cannot be a doubt that 


' the petroleum issues from a fault 


or line of fracture, but there is no 
mud volcano in the neighbourhood, 
and no volcanic indication of other 
kinds. The rocks around are chiefly 
limestones, but with some of them 
gypsum is largely intermixed. The 
clays reached in the deep bore were 
apparently of the same nature as 
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Fic, 3.—Section across part of the Shore of Lake Tchongolek. 


10g 


Scale of feet. 
Vertical and Horizontal. 


those that generally yield i. 
leum in the district. The dip of 
the clays there are no means of 
determining. 

On a continuance of the line of this 
fault as marked by petroleum wells, 
there are other wells at various 
points to the west to a distance of 
about two miles. The waters of 
the lake also show bubbles of gas 
with petroleum rising at some dis- 
tance from the shore, far beyond 
the last well to the east. 

There are at least half-a-dozen 
other distinct localities, within 30 
miles of Kertch, in which naphtha 
has been obtained by the Tatars in 
old times, as shown by their lines 
of wells, and also by modern sink- 
ings, none of them very deep. All 
are characterized in the same man- 
ner. All occur in valleys, and the 
strata through which the petroleum 
rises are always highly inclined and 
generally much disturbed. They 
are always the marls and clays of 
' the lower series, over which the 

limestones with few exceptions lie 
unconformably. The direction of 
the belts of ground yielding petro- 
leum, of the principal lines of eleva- 
tion of the district, and of the lines 


Limestone 


of direction of the mud volcanoes, | 
are all approximately the same, and 


there are springs of mineral water 


that appear to have a similar 
bearing. 

I think there can be no doubt 
that throughout the whole petro- 
leum district, extending from the 
eastern shores of the Caspian Sea 
to the Carpathians, a distance of 
more than fifteen hundred miles 
from east to west, there must be 
similar causes at work to produce 
effects so identical as those ob- 
seved, At intervals, which, it is 
true, are of considerable length, but 
always in rocks of the same kind, 
and of the same geological age, 
always, that is, in clays and marl 
of middle or older tertiary date, 
there are certain bands or belts of 
highly-inclined and fractured strata, 
through which mineral waters, mud, 
or petroleum occasionally issue. 
These are all strictly connected 
with the last great elevations to 
which the lands of the pre- and post- 
glacial epochs are due. All those 
lands, whether actually then above 
the water or only shoals rising 
slowly to form the vast steppes and 
plains of Asia and Europe, are due 
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to the action of disturbing forces, 
which, in other ways and other 
places, have poured forth floods of 
molten rock upon the surface, or 
beneath the sea have thrown into 
the air gases, smoke, and fine dust 
to cover and influence the earth, 
and have shaken, by systematic 
convulsions, the part of the crust 
of the earth too tense or too well 
defended by overlying masses to be 
broken asunder. Mountain chains 
have been lifted up both to the 
north and south of the great axis of 
elevation, and within open spaces 
formed in the rocks there has been 
at certain points a considerable 
amount of chemical action, result- 
ing in the eruptions from volcanoes 
and the issue of mineral waters. 

It will always be a question of 
great interest whence the carbon 
was obtained for the manufacture 
of those hydrocarbons, of which 
_ petroleum is one, and those gaseous 
emanations, in which carbon forms 
an important part. There can be 
no doubt that in the great majority 
of cases in America and Canada, 
the carbon has previously been 
accumulated by vegetable or animal 
organisms, buried under favourable 
circumstances, and retained during 
~ successive ages, until an outlet is 
found whence they may once more 
come to the surface. It is, how- 
ever, equally certain that such 
accumulations as the great pitch 
lake of Trinidad, and some others 
less extensive, cannot be traced to 
have a history of this kind, and 
thus the question remains open. 
It is a matter of some interest 
that lignites consisting of vegetable 
matter in a state of only partial 
metamorphosis, have been found 
in the tertiaries on the flanks of the 
Caucasus, not far from Anapa, and 
also in the Carpathians, Similar 
accumulations, of very large propor- 
tions, are well known in other parts 
of the great expanse of middle ter- 
tiaries east of the Alps. It remains, 
therefore, possible, though there is 
as yet no proof obtainable on the 
subject, that the petroleum wells of 
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the Crimea are connected with old 
accumulations of vegetable carbon. 
The fact is worth recording, that it 
may be proved or disproved in the 
particular case. | 
Speaking chiefly of the oil wells 
and oil supplies, I have said little 
of the mud volcanoes and the salt 
lakes. Both are peculiar, and in the 
highest degree interesting in refer- 
ence to the oil supply. The vicinity 
of the mud volcanoes to petroleum 
springs, is very marked in one of 
the cases I have described, and the 
presence of numerous small wells 
in the line of mud volcanoes, be- 
ginning with those of Taman and 
crossing the northern end of the 
eninsula of Kertch, is suggestive. 
etroleum is also found oozing 
through the earth and rising to the 
surface of the water in the neigh- 
bourhood of Tchongolek. Sulphur 
springs, of which the water is so 
loaded with sulphur as to cover 
with a film every surface over which 
it runs, and leave a thick scum on 
the water as it runs away into the > 
valleys, are by no means rare within 
a few hundred yards of well-marked 
lines and belts of old wells. Here, 
again, there is an evident tendency 
to volcanic origin in the whole of 
the phenomena, As it is well 
known that the volcanic fires have 
only recently become extinct in all 
this neighbourhood, and as volcanic 
rock of modern date is extremely 


abundant at some little distance to-.- - 


the south of the central part of the 
Caucasus, covering with only oc- 
casional small exceptions a lenticu- 
lar space six hundred miles in length 
and two hundred miles wide in the 
widest part, it need not excite as- 
tonishment that there should be 
important incidental results of this 
energy. The volcanic centres must 
be deep-seated, compared at least 
with any ordinary thicknesses of 
strata, but the work of nature in 
this part of the world has been on 
a very large scale in recent times 
and chiefly in the work of recon- 
struction, lifting up the wide tracts 
of sea bottom into plains and even 
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mountains, at a rate that may be 
slow enough in one sense, but which 
has been much more rapid than 
the effect of weather and water in 
wearing away by denudation all 
evidence of the work done. Thus 
it is, that the appearance and nature 
of the rocks, and the nature of the 
scenery in Eastern Europe and 
Western Asia are eminently charac- 
teristic of the most recent of the 
that have been continu- 
ally going on, but which are masked 
and lost in Western Europe, where 
there has been far more denudation 
than deposit, and where the tertiary 
rocks are comparatively unimpor- 
tant. 

As a general conclusion to these 
remarks, on the naphtha springs of 
the Crimea, I would point out that 
their value and importance are to 
be estimated only when they are 
viewed as parts of a whole, and as 
among the results of volcanic ac- 
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tion on a very large scale in very 
recent times. I think no one can 
study the evidence I have here 
‘brought forward,—I am sure no 
one could examine the phenomena 
on the spot,—without being struck 
with the mutual relation of: the oil 
springs, the mud volcanoes, the 
sulphur springs, and the general 
form of the country. The sate 
may be said with regard to the 
whole expanse of volcanic country 
from the south shore of the Caspian, 
to midway along the south coast 
of the Black Sea. It is only by 
considering the phenomena as a. 
whole, that they can in any way be 
understood, and thus I have ven- 
tured to generalize and connect 
rather than to give a mere detailed 
account of the particular points 


examined, 
D. T. ANSTED. 
Athenceum Club, London, 
August, 1865. 


The Geological Structure of the Districts of Trichinopoly, Salem, and 
South Arcot, (Correction.) 


I sHOULD feel much obliged if yon 
would kindly, in your next ‘ Quar- 
terly Journal,’ correct a rather seri- 
ous error which has crept into the 
appendix to the ‘Report on the 
Geological Structure of the Districts 
of Trichinopoly, Salem, and South 
Arcot,’ by Mr. King and myself, 
and whic 
in the very complimentary review 
given in your April number. 


has been perpetuated_ 


The number of tons of charcoal 
required to smelt a ton of the mag- 
netic iron is 34, and not 134, as 
stated in the Report (p. 161) and 
copied into the review (p. 343). 

R. Bruce Foor, 
Geological Survey of India. 
Yercand, Madras, 
~ July 11, 1865. 
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